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Proceedings of the Fortieth Annual Meeting of the 
American Association of Economic Entomologists 


The fortieth annual meeting of the American Association of Economic 
Entomologists was held in North Gymnasium, Y. M. C. A. College, 
Nashville, Tenn., December 27 to 30, 1927. 

The Section of Plant Quarantine and Inspection convened at 9:45 
A. M., December 27 and adjourned at 3:35 p. mM. Chairman J. H. Mont- 
gomery, Gainesville, Fla., presided and in the absence of W. B. Wood, 
S. B. Fracker, Washington, D. C., acted as Secretary pro tem. The 
chairman, in his address stressed the importance of quarantine activities 
and the increasing danger of pest importations under modern trans- 
portation conditions. Reports of the Central, Southern and Western 
Plant Boards and of the National Plant Board showed these organi- 
zations to be functioning in the direction of increased efficiency and 
uniformity in plant quarantine and inspection work. Introducing a 
symposium on the activities of the Federal Horticultural Board, Dr. 
C. L. Marlatt described ‘“‘Recent Developments in Federal Plant 
Quarantine Work,”’ emphasizing the control operations against the 
Mexican fruit worm and the cotton pink bollworm. This was followed 
by papers on ‘The Present Status of the Pink Bollworm and the Thur- 
beria Weevil” by G. G. Becker; “Narcissus Inspection Problems” 
by S. B. Fracker and ‘“‘Mexican Fruitworm Eradication”’ by A. C. Baker. 
“Pacific Port Inspection’’ was described by L. A. Strong, and the 
results of a “Pear Blight Eradication’’ program in Arkansas by G. G. 
Becker. Under the title “Shall the Station Entomologist also direct 
the State Regulatory Work,’’ Leonard Haseman pointed out the 
tendency toward the separation of the two types of activities and the 
advantages and disadvantages of retaining them under the same 
directing head. After a round table dvring which developments in the 
Japanese beetle and gipsy moth problems were discussed informally, 
L. S. McLaine was elected Chairman and S. B. Fracker secretary for 


1928. 
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The Section of Apiculture convened at 3 p. mM. December 27, conclud- 
ing that evening. Although three other meetings were going on at the 
same time, this session was characterized by a good attendance and 
papers which echoed considerable and carefully executed research. 
No session of this Section has ever been attended by more interest and 
more representative apiculturists from the United States. Several 
members of the Tennessee Beekeepers’ Association were present and 
entered into the discussion. Fifty-five were present in the afternoon, 
and at the round table discussion there were sixteen, making a total 
attendance of seventy-one. The chairman of this Section for 1928 is 
H. F. Wilson, and E. N. Cory (College Park, Md.) is Secretary. 

The Cotton States Branch held a joint session with the main Associ- 
ation on Thursday afternoon at which time papers dealing with ento- 
mological problems in Southern States, including the cotton boll weevil, 
were presented. This Branch held a short business meeting and ad- 
journed for their meeting at Memphis, Tenn., February 1, 2 and 3. 

Section O (Agriculture) held a joint meeting with the American Society 
of Agronomy and this Association at which meeting there was a sym- 
posium on ‘‘The Corn Borer Situation.’’ The meeting attracted con- 
siderable interest and was well attended. Some interesting discussion 
was entered into, especially with reference to parasites and the possi- 
bility of breeding new resistant varieties of corn. 

The program of the main Association opened Wednesday afternoon, 
with a business session, with President R. W. Harned of A. & M. 
College, Miss., in the Chair. C. W. Collins, Secretary. Reports of 
various committees were read, these being followed by the address of 
the President entitled ‘Entomology in the Southern States.’ President 
Harned gave a most interesting compilation of the development of 
entomology in the South. The total number of titles of papers sub- 
mitted for the meeting was 109, which is slightly more than the number 
scheduled for any previous meeting. More than 80 papers were read 
at the meetings, including those before the Sections and Branch. There 
were six papers on the European Corn Borer which attracted considerable 
attention, lively discussion following their presentation. There was a 
symposium on insecticides where four entomologists reviewed briefly the 
development in this field to date. Nine papers under the heading 
“Insecticides and Appliances”’ were read, which covered in a measure the 
interesting developments during the past year in this field. Under the 
group “Insects Affecting the Household and Stored Products,’’ some 
interesting papers were presented. At the joint session with the Cotton 
States Branch, the cotton boll weevil came in for considerable attention 
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and discussion. Two outstanding papers were presented at this session 
on “The Preparation of a Special Light Sodium Fluosilicate’’ and 
“The Preparation of Special Calcium Arsenates Containing Less Than 
40% Arsenic as As,O; and their uses as Boll Weevil Poisons,’’ by Capt. 
H. W. Walker of the Chemical Warfare Service. Among other instruc- 
tive papers presented were a number on “Insects Affecting Truck Crops”’ 
and “Insects Afiecting Cereal, Forage and Field Crops,” “Insects 
Affecting Forest, Shade Trees and Ornamental Plants’’ and “Insects 
Affecting Deciduous Fruits.’’ New and striking data were presented in 
connection with the codling moth research work from various sections 
of the country. There was also an interesting group of papers under 
the division ‘‘Insects Affecting Bulbs, Greenhouse Crops, Tropical and 
Sub-tropical Plants,”’ treating the developmental history of bulb insects 
and the hot water treatment for bulbs infested with the Narcissus 
Bulb Fly. 

On Wednesday evening, December 28, the 7th annual entomologists 
dinner, at the Hotel Hermitage, was held in honor of Dr. L. O. Howard, 
for 33 years chief of the U. S. Bureau of Entomology. 249 members 
and guests attended this dinner. Dr. H. A. Morgan, President of the 
University of Tennessee, acted as toastmaster. The occasion was one 
of the most pleasing that this Association has enjoyed at their annual 
conventions. Dr. C. L. Marlatt, the present chief of the Bureau, paid 
tribute to the work of Dr. Howard, who responded in a most fitting 
manner. Dr. Howard showed many slides and gave sidelights on his 
contacts with European entomologists. Dr. F. E. Lutz, President of 
the Entomological Society of America, was assigned the subject of 
“Unapplied Entomology” which he treated most ably. Entertainment 
was furnished by local talent. 

The Extension Entomologists and Insect Pest Survey held a meeting 
Thursday evening at the Hotel Hermitage, which was well attended. 

The Crop Protection Institute held its annual dinner and business 
meeting on Tuesday evening, December 27. 

The business proceedings form Part I of this report, and the addresses, 
papers and discussions form Part II. 











JOURNAL OF ECONOMIC ENTOMOLOGY 


[Vol. 21 


PART I. BUSINESS PROCEEDINGS 


The meeting was called to order by President R. W. Harned at 1:45 
Pp. M., Wednesday, December 28. About 250 members and visitors 
attended the sessions. The following members were present: 


Abbott, W. S., Vienna, Va. 
Abercrombie, H. T., New York, N. Y. 
Adair, H. S., Brownwood, Texas. 
Alden, C. H., Fort Valley, Ga. 
Anderson, E. J., State College, Pa. 
Arnold, R. B., Richmond, Va. 
Baerg, W. J., Fayetteville, Ark. 
Bailey, J. B., Knoxville, Tenn. 
Baker, A. C., Washington, D. C. 
Balduf, W. V., Urbana, Il. 
Ball, E. D., Sanford, Fla. 
Barber, E. R., New Orleans, La. 
Beal, J. A., Asheville, N.C. 
Bentley, G. M., Knoxville, Tenn. 
Benton, Curtis, West Lafayette, Ind. 
Berger, E. W., Gainesville, Fla. 
Bigger, J. H., Jacksonville, III. 
Bilsing, S. W., College Station, Texas. 
Brannon, C. H., Raleigh, N. C. 
Brannon, L. W., Birmingham, Ala. 
Broadbent, (Miss) Bessie M., New 
Orleans, La. 
Bromley, S. W., New York, N. Y. 
Burgess, A. F., Melrose Highlands, Mass. 
Butler, H. G., Lafayette, Ind. 
Caffrey, D. J., Arlington, Mass. 
Cagle, L. R., Blacksburg, Va. 
Campbell, F. L., New York, N. Y. 
Chamberlin, F. S., Quincy, Fla. 
Chambers, E. L., Madison, Wisc. 
Chance, O. M., W. Jackson, Miss. 
Chandler, S. C., Carbondale, IIl. 
Chapman, R. N., St. Paul, Minn. 
Collins, C. W., Melrose Highlands, Mass. 
Craig, F. W., Morgantown, W. Va. 
Crosby, C. R., Ithaca, N. Y. 
Davis, J. J., Lafayette, Ind. 
Dean, G. A., Manhattan, Kans. 
DeCoursey, R. M., Urbana, III. 
DeLong, D. M., Columbus, Ohio 
Dietz, H. F., Indianapolis, Ind. 
Dills, L. E., Inwood, W. Va. 
Denberry, E. P., Greenfield, Tenn. 


Dozier, H. L., Newark, Del. 

Drake, C. J., Ames, Iowa 

Drinnan, D. E., Knoxville, Tenn. 
Eddy, C. O., Clemson College, S. C. 
English, L. L., Urbana, II. 

Ewing, H. E., Washington, D. C. 
Fackler, H. L., Knoxville, Tenn. 
Faxon, Richard, Columbus, Ohio 
Felt, E. P., Albany, N. Y. 

Filinger, G. A., Wooster, Ohio 
Flint, W. P., Urbana, III. 

Folsom, J. W., Tallulah, La. 
Fracker, S. B., Washington, D. C. 
Frison, T. H., Urbana, III. 

Frost, S. W., Arendtsville, Pa. 
Gambrell, F. L., Geneva, N. Y. 
Garman, H., Lexington, Ky. 
Gibson, Arthur, Ottawa, Can. 
Glenn, P. A., Urbana, Il. 

Good, H. G., Auburn, Ala. 
Goodwin, J. C., Gainesville, Fla. 
Grady, H. J., Augusta, Kans. 
Graham, S. A., Ann Arbor, Mich. 
Granovsky, A. A., Madison, Wisc. 
Gray, John, Gainesville, Fla. 
Guyton, F. E., Auburn, Ala. 
Guyton, T. L., Harrisburg, Pa. 
Haack, T. T., Toledo, Ohio 
Hamner, A. L., A. & M. College, Miss. 
Harned, R. W., A. & M. College, Miss. 
Hartzell, Albert, Yonkers, N. Y. 
Haseman, Leonard, Columbia, Mo. 
Hawkins, J. H., Orono, Maine. 
Hawkins, Kenneth, Watertown, Wisc. 
Herrick, G. W., Ithaca, N. Y. 
Hinds, W. E., Baton Rouge, La. 
Hodgkiss, H. E., State College, Pa. 
Holdaway, F. G., Adelaide, Australia 
Hollister, W. O., Kent, Ohio. 
Horsfall, J. L., Yonkers, N. Y. 
Hough, W. S., Winchester, Va. 
Houser, J. S., Wooster, Ohio 
Howard, L. O., Washihgton, D. C. 


eis 
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Howard, Neale F., Columbus, Ohio 
Howard, Samuel, New Orleans, La. 
Hungerford, H. B., Lawrence, Kans. 
Hyslop, J. A., Washington, D. C. 
Isely, Dwight, Fayetteville, Ark. 
Jewett, H. H., Lexington, Ky. 
Jones, M. P., Columbus, Ohio 
Kennedy, C. H., Columbus, Ohio 
Kile, H. J., Knoxville, Tenn. 
King, K. M.,Saskatoon, Canada 
Kinsey, A. C., Bloomington, Ind. 
Langston, J. M., Agricultural College, 
Miss. 
Larrimer, W. H., Washington, D. C. 
Lawson, P. B., Lawrence, Kans. 
Leiby, R. W., Raleigh, N. C. 
Loftin, U. C., Tlahualilo, Mexico 
Lyle, Clay, A. & M. College, Miss. 
Marcovitch, S., Knoxville, Tenn. 
Marlatt, C. L., Washington, D. C. 
Martin, C. H., Albany, Ga. 
Marvin, G. E., Madison, Wisc. 
Mathewson, A. A., Toledo, Ohio 


McAlister, L. C., Jr., Moorestown, N. J. 


McBride, O. C., Orlando, Fla. 
McCampbell, S. C., Fort Collins, Colo. 
McColloch, J. W., Manhattan, Kans. 
McEvilly, J. E., Laurel, Miss. 
McKay, R. S., Owenville, Ohio 
McLaine, L. S., Ottawa, Can. 
McPhail, Miyanoato, Ames, Iowa 
Metcalf, C. L., Urbana, II. 
Metcalf, Z. P., West Raleigh 
Mickel, C. E., St. Paul, Minn. 
Millar, P. H., Little Rock, Ark. 
Millen, F. E., Guelph, Canada 
Miller, R. L., Lake Alfred, Fla. 
Montgomery, J. H., Gainesville, Fla. 
Moore, William, New York, N. Y. 
Morgan, A. C., Clarkesville, Tenn. 
Ness, Henry, Ames, Iowa 

Newell, Wilmon, Gainesville, Fla. 
Nolan, Willis J., Washington, D. C. 
O’Kane, W. C., Durham, N. H. 
Osborn, Herbert, Columbus, Ohio 
Osborn, H. T., Columbus, Ohio 
Osburn, R. C., Columbus, Ohio 
Osterberger, B. A., Baton Rouge, La. 
Painter, R. H., Manhattan, Kans. 


N. C. 
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Parker, R. L., Manhattan, Kans. 
Peairs, L. M., Morgantown, W. Va. 
Peets, N. D., Brookhaven, Miss. 
Pellett, F. C., Hamilton, Il. 

Pepper, J. O., Clemson College, S. C. 
Pettit, R. H., E. Lansing, Mich. 
Phillips, W. J., Charlottesville, Va. 
Poe, S. E., Little Rock, Ark. 

Polioka, J. B., Oak Harbor, Ohio 
Poos, F. W., Norfolk, Va. 

Porter, B. A., Washington, D. C. 
Powers, E. B., Knoxville, Tenn. 
Quaintance, A. L., Washington, D. C. 
Regan, W. S., Yakima, Wash. 

Reid, W. J., Chadbourn, N. C. 
Richardson, C. H., Washington, D. C. 
Riley, H. K., Lafayette, Ind. 
Robinson, J. M., Auburn, Ala. 
Rohwer, S. A., Washington, D. C. 
Rude, C. S., Stillwater, Okla. 

Ruffin, W. A., Auburn, Ala. 

Ruggles, A. G., St. Paul, Minn. 
Sanders, G. E., New York, N. Y. 
Sanders, J. G., Philadelphia, Pa. 
Sanders, P. D., College Park, Md. 
Sasscer, E. R., Washington, D. C. 
Satterthwait, A. F., Webster Groves, Mo. 
Schenk, Gilbert, St. Louis, Mo. 
Schoene, W. J., Blacksburg, Va. 
Shelford, V. E., Champaign, Il. 
Smith, Charles E., Baton Rouge, La. 
Smith, R. C., Manhattan, Kans. 
Smith, M. R., A. & M. College, Miss. 
Snapp, O. I., Fort Valley, Ga. 
Spencer, Herbert, Baton Rouge, La. 
Spooner, C. S., Charleston, II. 
Stafford, E. W., A. & M. College, Miss. 
Steiner, L. F., Wapakonata, Ohio 
Stene, A. E., Kingston, R. I. 

Stone, W. E., Sanford, Fla. 

Strong, L. A., Sacramento, Calif. 
Sullivan, K. C., Columbia, Mo. 
Sweetman, H. L., St. Paul, Minn. 
Thomas, F. L., College Station, Texas. 
Tissot, A. N., Gainesville, Fla. 
Turner, W. F., Macon, Ga. 

Ulman, P..T., Auburn, Ind. 
Underhill, G. W., Richmond, Va. 

Van Dine, D. L., Central Baragua, Cuba, 
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Vickery, R. A., Stratford, Conn. Wheeler, A. J., Madison, Tenn. 
Wade, J. S., Washington, D. C. Wheeler, C. M., Knoxville, Tenn. 
Wallace, F. N., Indianapolis, Ind. Whitmarsh, R. D., Deland, Fla. 
Walter, E. V., San Antonio, Texas Woodruff, L. C., Charlottesville, Va. 
Wardle, R. A., St. Paul, Minn. : Worthley, H. N., State College, Pa. 
Weigel, C. A., Washington, D. C. Yeomans, M. S., Cornelia, Ga. 


PRESIDENT R. W. Harnep: I have the honor of calling to order the 
40th annual meeting of the American Association of Economic Ento- 
mologists. (Applause) 

The first business on the program is the report of the Secretary. 


REPORT OF THE SECRETARY 


The membership of the Association at the time of the Philadelphia meeting, 
together with the election of new members, resignations, those dropped for non- 
payment of dues and losses by death since is summarized as follows: 


Active Associate Foreign 


Total Membership, beginning of Philadelphia meeting... 392 407 50 
Transferred from Associate to Active Membership, 
Philadelphia meeting , wees $08 35 
427 372 50 
Members elected, Philadelphia meeting +88 
Re-instatement, Philadelphia meeting. . + 1 
Resignations, Philadelphia meeting... ... 2 3 
Total Membership, close of Philadelphia meeting 425 45S 50 
Dropped for non-payment of dues, 1927... .... 9 22 
Deaths recorded since last meeting......... ; 2 3 
Total Membership, beginning of Nashville meeting... 414 436 47 
Grand Total. ... S97 
Net Gain... iid 48 


R. I. Smith, Associate Plant Quarantine Officer of the Federal Horticultural Board, 
stationed at Boston, Mass., died of pleurisy and grippe, February 26, 1927, at the 
early age of 44. He had been an active member of the Association for a number 
of years, having worked in entomology for periods in Maryland, Georgia, North 
Carolina, Porto Rico and since 1915 in Boston. 

Professor William Lochhead, Macdonald College, P. Q., Canada, an active mem- 
ber of this Association, died on March 26, 1927. He had been Professor of Biology 
and later Entomology and Zoology in Macdonald College since 1906 and was obliged 
to retire in 1925 on account of ill health. 

Dr. Antonio Berlese, Director of the R. Stazione di Entomologia Agraria, Florence, 
Italy, a foreign member of this Association, died October 24, 1927. He had done a 
large amount of scientific work in entomology and had published many valuable papers. 

At the last minute information was received of the death of Prof. Arthur E. 
Shipley, Cambridge, England and V. Vermorel, Rhone, France, foreign members. 
No details were given. 
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The 12th annual meeting of the Pacific Slope Branch was held June 22 and 23 
at the University of Nevada, Reno. The meeting proved very interesting, although 
the attendance was not quite as high as at some previous meetings. 

The Cotton States entomologists held its second meeting since becoming a branch 
of the Association, on February 2, 3 and 4, 1927, at Atlanta, Ga. 

The second supplement to the common names of insects approved for general use 
by the American Association of Economic Entomolopists was printed in the December 
number of the JouRNAL. 400 separates of this supplement were ordered to be offered 
for sale at 15 cents per copy. 

500 separates of the original list and 500 of the first supplement were printed; 
the original list selling for 25 cents per copy and the first supplement at 15 cents. 


JoURNAL oF Economic ENTOMOLOGY 

The volume of the JoURNAL for the past few years contained: 520 pages in 1921; 
446 pages in 1922; 568 pages in 1923; 693 pages in 1924; 872 pages in 1925; 895 pages 
in 1926 and 861 pages in 1927. The total pages in Volume 20, 1927, is about the 
same as that of the past two years. The JouRNAL for the first 16 years contained 
an average of 515 pages; for the last 4 years, an average of 830 pages, or an increase 
of 61°7. In the last 7 years it has gained 66°, in size or number of pages per volume 
without raising the subscription rates. The steady annual gain in membership adds 
materially to the subscription list. The management believes that the amount of 
entomological matter being published in the JoURNAL in total pages equals or exceeds 
in comparison that of any other scientific JOURNAL for the subscription price charged 
to members. Printing costs have remained about the same during the last few years 
but a total of more has been paid for printing due to the fact that larger issues have 
been put out each year. 

Complete sets of the JOURNAL are still available excepting No. 2 of Vol. 1 which 
is out of print. Volumes 8, 11 and 18 have been selling for $4.00 and Volume 12 
for $5.00. It has been necessary to advance the price of Volume 18 and 19 to $4.50 
because of a shortage in some of the numbers. On foreign orders 50 cents extra is 
charged for postage. It may be necessary to increase the price of some of these 
volumes during next year. 

The following table shows the total domestic and foreign subscribers in 1913, 1922, 
1926 and 1927: 


1913 19022 1920 1927 
Alabama..... : ee 3 12 7 Ss 
Arizona es 7 6 14 18 
Arkansas mF 2 6 5 7 
California. . : Ax 34 63 112 118 
Colorado. 7 14 16 17 
Connecticut : patel 10 20 19 18 
Delaware. . oS Pace 3 3 6 6 
Dist. of Columbia......... 5 50 53 60 61 
Florida ee 7 20 27 27 
Georgia. ... Senate ale _ 6 9 13 13 
Idaho.... es ‘ ; 2 4 s 7 
a ere ree pighinaceralert 30 28 36 38 
Indiana..... — oS Foe at 16 13 15 18 


Iowa ‘~ Re oe : 5 12 17 17 
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: 
| 
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1922 
17 
6 
13 
5 
10 
83 
12 
14 
25 
13 


43 
163 


998 


1926 
23 
4 
22 
9 
11 
70 
15 
15 
32 
17 
10 


11 
38 


SY 
14 


50 


10 


999 
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1927 
24 
4 
26 
10 
12 
74 
19 
14 
34 
15 


an 
F we Nw 


_—_ 


ores s1 DO 


1046 


12 
54 


28d 


1414 


It will be noted from the above table that a gain of 77 subscriptions has been 
made during 1927 compared with 98 in 1926 and 115 in 1925. 
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INDEX TO THE LITERATURE OF AMERICAN ECONOMIC ENTOMOLOGY, I AND II 


The accounts of these two volumes have been combined since June 1925, at 
which time all the indebtedness to the Association had been made up. The sales 
of these numbers dropped slightly in 1927 over 1926 due to the fact that the demand 
is pretty well supplied at the present selling price per volume. There still remains 
on hand for sale about 475 copies of I and 500 copies of II. 

From this combined account, $675 was loaned in 1925 for the publication of Index 
III, $200 of which was paid back in 1927, leaving $475 sti!l due Index I and II. 
(See financial statement.) 


INDEX TO THE LITERATURE OF AMERICAN ECONOMIC ENTOMOLOGY, III 


In the Secretary’s report for 1925, it was stated that $1675 was borrowed from 
the Association, JouRNAL and Index I and II accounts to assist in financing the 
publication of Index III. During 1926, $500 was re-paid and in 1927 $200 more 
was paid back, leaving a total indebtedness of $975, $475 of which is owed Index I 
and II and $500 to the JourNaAL. (See financial statement.) 

The sales of this Index dropped greatly in 1927, amounting to only $205.15 
against $497.68 in 1926. There are still on hand for sale about 700 copies of this 
Index. 

RECOMMENDATIONS 

Due to the gradual decrease in the sales of Index I and II and the rather sharp 
decline of sales of Index III in 1927 and to the fact that we still have on hand about 
475 copies of Index 1,500 copies of Index II and 700 copies of Index III, it is recom- 
mended that the price per volume be reduced from $6.00 to $5.00 domestic and from 
$6.50 to $5.50 foreign. 

PERMANENT FUND 

At the Philadelphia meeting in 1926 the Association voted that the interest on 
all deposits be transferred annually to the credit of the Permanent Fund. In ac- 
cordance with this vote, there was transferred to this account $316.50 interest in 
1927. The Executive Committee also approved the transfer of $800 during 1927 
from the Association account to this fund. Two life memberships, totaling $200, 
have been received during the year and have been credited to this fund. (See finan- 


cial statement.) 
ASSOCIATION STATEMENT 


Balance in Treasury, December 3, 1926.............. ‘an $1245.28 
Amount received from dues and separates.............. 1291.55 
Amount received from bank interest. .................4. 20.00 

Paid—Stenographic Report, 1926...............0045- $ 207.70 
WU tit: Sodana nd na Faia eke bee eee 81.05 
Programs and Notices.................--see0- 42.05 
Supplies and Stationery. ....................- 38.34 
po ES ere 5.81 
Expenses, Pacific Slope & Cotton States Branch. 22.31 


Transfer to Permanent Fund.................. 800.00 
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Transfer of Interest to Permanent Fund........ $20.00 

ED ee en Se ee ee 20.00 

$1430.11 

rr ag cle kek ok sehen cae wkwebee es 1126.72 
$2556.83 


Balance deposited in First National Bank, Malden, Mass. 


JOURNAL STATEMENT 
Balance in Treasury, December 3, 1926................. 
Amount received from subscriptions, advertising, etc. ... 
Amount received from bank interest. ............... 


ES ee oe, Pe ee . $ 259.64 
Ge dene ae Ong eininaakies cine knw 3604.50 
ee ’ 7.64 
Supplies and Stationery.................. BA 35.62 
Half-tones and engravings. ............... 398.92 
Telegraph, Express and Freight.............. 5.23 
PY Shwlacinka) wahaa aceae woke hich « 200.00 
Clerical work, Editor’s Office. .... Fite s.2 td 105.00 
I Tn ee 100.00 
Clerical work, Business Manager's Office... .... 100.00 
Back numbers purchased.............. cl 6.35 
Transfer of interest to Permanent Fund... 35.00 
I CE 5k cor va necmvenmacs sas bs 65 
Miscellaneous Expenses, Business Mgrs. Office... 5.90 

$4864.45 
Balance, November 26, 1927............ eae ee : 3858.72 


Balance deposited in First National Bank, Malden, Mass......... 
Balance deposited in Melrose Trust Company, Melrose, Mass. . 
(Including $1000 transferred from First National Bank, Malden, Ma: ass., 
on December 23, 1926) 


INDEX I AND II STATEMENT 


Balance in Treasury, December 3, 1926........ 
I I a on 6 cock ccbuernestess 5 idk tte Reka 
Interest on Deposit (17.63) exact.................. - 
Received from Index III (Loan)..................... 


a RR NE Ra ye .... $ 8.30 
Transfer of interest to Permanent Fund... . 17.74 

$ 26.04 

Balance, November 26, 1927... ........... ccc ce ccceceees 767.85 


$ 793.89 


Balance deposited in First National Bank, Malden, Mass. 


$2556.83 


$3140.67 
5547.50 
35.00 


$8723.17 
$2354.96 


1523.76 
$3858.72 
$ 346.31 

229.84 


17.74 
200.00 


$ 793.89 
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InpEx III STATEMENT 
Balance in Treasury, December 3, 1926.................. $ 23.34 


Received from Sales....... Vir mnte ye kena es ees tie 205.15 
Enterest om Demaelt ... .... 062 cccscsies + ky Secs ahaele ata 5.00 
I cin ca bb ps dea thires ede nie erina ie hae $ 7.11 
Transfer of Interest to Permanent Fund........ 5.00 
Payment on Loan from Index I and II......... 200.00 
$ 212.11 
Balance, November 26, 1927... ..............c0cececees 21.38 





$ 233.49 $ 233.49 
Balance deposited in First National Bank, Malden, Mass. 











INDEBTEDNESS OF INDEX III 

Index III owes Indices I and II AS eee  easaieey:i eee $ 475.00 

Index III owes JOURNAL...... saniaaree vb seh ecke aeeeeena 500.00 

Total indebtedness ae , Pak aide eed ean $ 975.00 

PERMANENT FUND 

Deposit, Melrose Savings Bank, December 3, 1926. pak doen .. $2422.55 

Interest on Deposits, Melrose Savings Bank......................-. 117.10 

Interest on Liberty Bonds.................. Peer Tee ee er 70.12 

1927 Interest from First National Bank, Malden.................... 77.74 
(Accounts: Indices I, II, III, JourNAL, Assoc.) | 
1927 Interest from Melrose Trust Company Savings Dept....... .... 51.54 
(JOURNAL account) } 
Paid into Permanent Fund from Association. . . weer es er 800.00 } 
Two Life Memberships. ... . . es  s¥babi sees eeyenecr wie 200.00 
j Deposited, Melrose Savings Bank, Melrose, Mass., November 26, 1927. $3739.05 } 
| 41% % Liberty Bonds. . Bien let hee cape conte 1600.00 i 
; eee EO ee Te Ee ICO yee 3339.05 
( 
SUMMARY ( 
Balance in Indices I and II Account, November 26, 1927. .... cctsees) OO q 
Balance in Index III Account, November 26, 1927................... 21.38 
} Balance in JOURNAL Account, November 26, 1927, .................4. 3858.72 
Balance in Association Account, November 26, 1927................. 1126.72 ' 
oO re Tie eer re ee $5774.67 f 
Respectfully submitted, 

C. W. Coitins, Secretary 

. , P 
} Voted that the report be accepted and the recommendations regarding . 
the reduction in price of $1.00 per volume of Indices I, II and III to the k 

Literature of American Economic Entomology be referred to the 

Executive Committee with full power to act. 
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PRESIDENT R. W. Harnep: The next is the report of the Executive 


Committee. 
REPORT OF THE EXECUTIVE COMMITTEE 

A resolution adopted last year in Philadelphia instructed your President to appoint 
a delegate to attend the meetings of the Cotton States Branch of this Association 
which held its second annual meeting in Atlanta, Georgia, on February 3 and 4, 1927. 
Dr. William Moore of New York was appointed to officially represent the parent 
Association. There was a good attendance at this meeting, including three members 
of the Executive Committee—the President, Third Vice-President Franklin Sherman, 
and Fourth Vice-President J. H. Montgomery. 

Following the precedent set by the three previous administrations your President 
attended the 12th annual meeting of the Pacific Slope Branch held at Reno, Nevada, 
on June 22 and 23, 1927. Second Vice-President R. W. Doane presided at this 
meeting. 

Both branches appear to be in a flourishing condition and are real assets to the 
Association. We suggest that members make a greater effort to attend the branch 
meetings outside of their own territory. The branches of the Association, as well as 
the visiting members who attend the meetings, will be benefited by this practice. 

At the Kansas City meeting two years ago the Association decided to have a 
Committee on Program consisting of three members. President Gibson appointed 
for 1926 as members of this committee, A. F. Burgess (Chairman), W. E. Britton, 
and C. H. Hadley. At Philadelphia last year the Association voted to make the 
committee on Program one of the standing committees, but it was overlooked by 
the committee on Nominations. Your President reappointed the same committee 
for 1927. As Mr. Burgess urgently requested that he be relieved of the Chairmanship, 
Dr. Britton was appointed to that position. The committee for 1927 is therefore as 
follows: W. E. Britton (Chairman), A. F. Burgess, and C. H. Hadley. 

The standing committee on Insect Pest Survey that was appointed in 1926 by 
President Gibson was also overlooked in Philadelphia last year. Your President 
reappointed the same committee to serve for 1927 except that instead of himself he 
appointed Dr. W. E. Hinds. The committee is therefore as follows: C. R. Crosby 
(Chairman), L. A. Strong, W. E. Hinds, R. A. Cooley, and J. M. Swaine. 

The Advisory Committee on Research Work on the Control of the European Corn 
Borer was provided for in a resolution presented at the Kansas City meeting two years 
ago. The personnel of the committee is G. A. Dean (Chairman), D. J. Caffrey, 
J. J. Davis, C. J. Drake, and Lawson Caesar. A resolution adopted at Philadelphia 
last year made this one of our standing committees. As the Nominations Committee 
had not provided for the personnel of this committee, your President reappointed the 
same committee to serve for 1927. 

A resolution adopted last year read as follows: ‘‘The special committee appointed 
by the President to investigate arsenical residues be made a standing committee.” 
As this resolution apparently referred to the committee appointed by President 
Gibson, it was decided that no action was necessary during the present administration. 
This committee consists of A. L. Quaintance, G. A. Dean, P. J. Parrott, B. A. Porter, 
W. P. Flint, and Leroy Childs. 

We recommend that in all cases of standing committees where the terms of office 
have not previously been designated, that the Nominations Committee be instructed 
to nominate one member, whose term will expire in one year, another to expire in 
two years, the third in three years, the fourth in four years, etc., with the exception 
of the committee on Nomenclature, which shall continue as previously planned. 
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Following instructions given in the report of the committee on Policy that was 
adopted last year, your President appointed as members of the committee to take 
charge of raising an Endowment for the Association, A. F. Burgess (Chairman), 
G. A. Dean, and J. G. Sanders. We recommend that this committee on Endowment 
be made a standing committee of the Association. 

At the request of the Secretary the President secured the approval of all members 
of the Executive Committee for the transfer of the sum of $800 from the current 
fund of the Association to the Permanent Fund where it would draw a higher rate 
of interest. 

Your President regrets that he failed to notice the recommendation of the last 
Executive Committee that he appoint two delegates to cooperate with the Organizing 
Committee in making necessary arrangements and carrying out the plans for the 
meeting of the First International Congress of Soil Science that was held in Washing- 
ton, D. C., on June 13 to 22, 1927. In April the Secretary reported that he had 
received an invitation to attend this Congress and suggested that an official delegate 
be appointed. J. E. Graf was appointed as the official delegate from the Association 
to attend the First International Congress of Soil Science. 

In June your President had the honor of appointing Dr. L. O. Howard and Dr. 
]. M. Swaine as delegates from this Association to attend the Tenth Inter- 
national Congress of Zoology at Budapest, Hungary, that was held in September. 

Several months ago the Secretary mailed to each active member of the Association 
a copy of the change in our Constitution suggested by the Executive Committee 
last year. This change in the Constitution, if adopted, will add the Secretaries of 
the branches and sections to the Executive Committee. Upon the advice of the 
Secretary a committee was appointed to report at this meeting in regard to this 
proposed change in the Constitution. This committee is as follows: P. A. Glenn 
(Chairman), F. L. Thomas, and A. F. Burgess. 

At Philadelphia last year Professor Essig made a motion that was adopted with 
reference to a card index on insecticides being referred to the Executive Committee 
to turn over either to the Editorial Board or the committee on Policy (See pages 
45 and 46 of the JouRNAL or Eoncomic Entomo.oGy, February 1927). This matter 
was refer-ed to the Editorial Board. Dr. Felt replied that ‘‘Although the Index of 
Insecticides may prove to be a somewhat complicated matter, the Editorial Board 
will accept your reference and see what can be done.” 

The Northeastern Entomologists, through a special committee consisting of T. J. 
Headlee (Chairman), E. N. Cory, P. J. Parrott, V. I. Safro, and A. F. Burgess, 
recently made application to this Association for authority to organize as a Branch 
of the American Association of Economic Entomologists to be known as the ‘‘Eastern 
Branch."" This application is attached as a part of this report. It was also referred 
to the committee on Policy. The Executive Committee unanimously recommends 
that the application for the formation of the Eastern Branch be approved by the 
Association. 

The Executive Committee has audited the books of the Secretary and found them 
to be correct, and proper endorsement has been made in the cash book. 


Respectfully submitted: 


R. W. HARNED J. H. MontGomery 
W. P. FLINT F. E. MIt_ten 
R. W. DoANE C. W. CoLiins 


FRANKLIN SHERMAN Committee 
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APPLICATION OF THE NORTHEASTERN ENTOMOLOGISTS TO BECOME A BRANCH OF 
THE AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


To the American Association of Economic Entomologists: 

At a session during the annual (1927) meeting of the Northeastern Entomologists 
held at Winchester, Va., on August 17th-19th, 1927, the undersigned committee 
was appointed with power ‘‘for the purpose of working out a form and method of 
procedure looking toward affiliation of the Northeastern Entomologists with the 
American Association as a branch.” 

Application to this effect is herewith made and the undersigned committee requests 
that this organization be known as the ‘‘Eastern Branch” of the American Associa- 
tion of Economic Entomologists with an organization similar to that prevailing in 
the present ‘‘Branches."’ The area will include the states of Virginia, West Virginia, 
and Pennsylvania, and all territory to the north and east thereof. 

It is understood that the JouRNAL oF Economic ENTOMOLOGY, the official organ 
of the Association, shall publish each year the usual notices concerning the meeting 
and the usual resume of business transactions which will be duly furnished by the 
officers of the branch. It is agreed and understood that admission as a branch does 
not imply the publication in the JouRNAL to any greater extent than the prevailing 
policy and practice. Furthermore, it is understood that the officers of the branch 
shall, in their judgment, exercise the usual discretion as to number and length of 
papers for publication in the JouRNAL, and that this will be done with the cooperation 
and guidance of the editorial board of the JouRNAL. 

The Northeastern Entomologists, herein suggested as ‘‘Eastern Branch,"’ held its 
first annual meeting in Philadelphia on July 29th-30th, 1920. Since that time 
similar annual meetings have been held regularly within the territory covered by 
the states to be included in the ‘‘Eastern Branch.” The organization was largely 
informal, without dues, meeting at that season of the year when summer trips 
would be most instructive. Thus far, no regular paper-reading sessions have been 
held, but more or less formal papers have been presented on specific subjects of 
general interest to the Eastern membership. At each annual meeting a special 
committee has been appointed, whose business it was to nominate a President and 
Secretary and to submit proposals for the place of the coming year’s meeting. The 
time of the meeting during the following year was left for determination by the 
President and Secretary for that year. 

The territory covered by the proposed branch includes a very large number of 
entomological workers, many of whom never have opportunity to attend a meeting of 
the National Association, except as the same is held in Boston, New York, Philadelphia, 
or Washington. Furthermore, there are many entomological workers in this territory 
who are not even members of the National Association, whom the formation of an 
“Eastern Branch"’ would induce to become members. In many ways the problems 
of the workers in the territory covered by the proposed ‘‘Eastern Branch” are similar. 
In addition, there exists within this territory such general problems as the Japanese 
beetle and gipsy moth. Also, there is a strong similarity to the problems incident to 
law enforcement throughout this territory. 

It is believed that the formation of an ‘‘Eastern Branch” cannot fail to give 
strength to the parent Association and cannot fail to extend the Association’s good 
influence to a large number of workers who, at present, are unable to take full 
advantage of it. 








ee 
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It is hoped that the American Association of Economic Entomologists will look 
favorably upon this request and extend authority for the formation of the ‘‘Eastern 
Branch.” 

E. N. Cory 

P. J. PARROTT 

V. I. SAFRO 

A. F. BuRGEss 

T. J. HEADLEE, Chairman 


Special Committee of Northeastern Entomologists 
Voted that the report be accepted and the recommendations adopted. 


PRESIDENT R. W. HarNeED: The next is the report of the Representa- 
tive to the National Research Council. 


NATIONAL RESEARCH COUNCIL REPORT ON THE WORK OF 
THE DIVISION OF BIOLOGY AND AGRICULTURE 


The National Research Council, a cooperative organization for the promotion of 
scientific research, is founded on the principle of representation through the national 
scientific societies. Taking the Division of Biology and Agriculture as an example 
closest to our interests, fifteen societies in both the pure and the applied fields of 
biology are given opportunity (1) to select someone from their respective member- 
ships to constitute, with several members-at-large chosen by the Division as a whole, 
the membership of the Division, (2) to bring to the Council the research needs in 
their own fields which this body may be in a position to encourage, and (3) to take 
an active part in the general work of the Division. The history of the Division has 
indicated that this plan for serving the scientific groups of the country has worked 
out unusually well. Already a dozen or so outstanding achievements have resulted 
and are now operating independently as major activities in the realm of science. 
The work of the Council, like its membership, is a continuing process and each year 
as certain projects branch out to stand alone more or less, new ones arise. Conse- 
quently there is at all times a large list of active projects. Those that may be of 
interest especially to the members of the American Association of Economic Ento- 
mologists are briefly reported upon below. 

1. Forestry COMMITTEE.—The two principal projects of this Committee since 
early in 1920 have been: (1) quantitative and qualitative forest increment on cut-over 
lands and (2) standardization of silvicultural practise in the various forest regions of 
the United States. Support for these was furnished by the Southern Pine Association 
to the amount of $10,000 and during the several years of the conduct of the investi- 
gations additional support was received from State and Federal sources as follows: 
$500 from North Carolina, $1,000 from Louisiana, $1,000 from the U. S. Forest 
Service, some from Texas and support in other ways. This work was about completed 
in 1924 and publication of the results of the studies is to be consummated through 
the U. S. Department of Agriculture. 

A smaller undertaking but one which proved of immediate value was the compila- 
tion in 1920 of a bulletin on North American Forest Research, published and made 
available to foresters by the National Research Council. 
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The Committee has concerned itself with a number of other equally important 
undertakings, among them the publication of a survey of the forest resources of the 
world. This was compiled under the Committee's direction and, with the assistance 
of the National Research Council, appeared in book form in 1923, publication being 
handled by the McGraw-Hill Book Company. 


2. BroLtoGcicaL ABsTRACcTs,.—Since the establishment of the Council, this Division 
in particular has been concerned especially in a study of publication needs, with a 
view to attempting to meet some of these. As a first step in this direction was the 
launching of International Biological Abstracts. This abstracting journal expects to 
cover the whole field of biological and closely related sciences. 


3. COMMITTEE ON RESEARCH PUBLICATIONS.—The Division has further been 
concerned with a study of the needs among scientific biological journals for 
the publication of original research, with a view to attempting to devise means 
of meeting some of these. Dr. C. E. McClung has been chairman of this committee 
during the past few years but inasmuch as he is out of the country now for the full 
year and it is felt desirable to push this study this winter, the committee is being 
reorganized. 


4. FeLLowsHips GrRowinG Out or Activity oF THE Division.—In addition to 
a number of special fellowships, funds for which have been made available at various 
times for the support of particular pieces of research, there has been operating since 
1923 a major series of fellowships known as the National Research Fellowships in 
the Biological Sciences and designed primarily for the training and development in 
fundamental biological science of individuals beyond the doctorate stage. These 
fellowships do not include within their scope agricultural research workers, except 
as they may be working along fundamental lines. The need for fellowships in agri- 
culture is keenly appreciated and it is hoped that eventually support for some of 
this kind may be secured. 


5. SULPHUR FELLOWsHIPs.—In 1922 the Texas Gulf Sulphur Company made 
available to the National Research Council a grant of $10,000 for the mainteanance 
of eight fellowships for the following investigations: 


Use of sulphur for control of diseases of the sweet potato 
Use of sulphur for control of soil insects 

Control of nematodes by use of sulphur 

Effect of sulphur on alkali soils 

Use of sulphur as a fertilizer for alfalfa or other legumes 
Use of sulphur in control of potato scab 


An additional grant of $7,400 was received from the same source for fellowships 
during 1923-24. A small balance in the appropriation permitted of some short- 
time fellowships studies during 1925, 1926, and 1927. 


6. BIoLoGicaAL RELATIONS BETWEEN FLOWERS AND INSECTS.—This cooperative 
study developed from a suggestion which came out of a conference on biophysical 
problems held in Woods Hole in the summer of 1921. With F. E. Lutz (Chairman), 
J. Arthur Harris and F. K. Richtmyer as the committee appointed to take charge 
of these investigations, and with financial support from the American Museum of 
Natural History, Cornell University, the Station for Experimental Evolution at 
Cold Spring Harbor, the University of Colorado, the Tropical Research Station 
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of the New York Zoological Society, the Bausch and Lomb Optical Company, and 
the National Research Council, results were obtained which have been reported in 
the following papers: 

Lutz, F. E. Apparently non-selective characters and combinations of characters, 
including a study of ultra-violet in relation to the flower-visiting habits of 
insects. Annals of the New York Academy of Science, 24:181-283, 1924. 

Lutz, F. E. and Richtmyer, F. K. The reaction of Drosophila to ultra-violet. 
Science, N. S., 55:519, 1922. 

Pope, Maxy. Pollen morphology as an index to plant relationship. Botanical 
Gazette, 80:63-73, 1925. 

Richtmyer, F. K. The reflection of ultra-violet by flowers. Journal of the 
Optical Society of America, 7:151-68, 1923. 

7. COMMITTEE ON TROPICAL RESEARCH.—This is a reorganization of what was 
formerly the Committee on Sub-tropical Biological Institution, which in turn was 
an outgrowth of other committees of the Division concerned with tropical biology 
and agriculture. It has been expedient to change the character and personnel of 
the Committee to accord with changes in the character and scope of the problems 
it has had previously before it for consideration. The project at present under 
advisement by the Committee is the establishment of a graduate school of tropical 
agriculture. On the basis of study of a number of possible sites and following visits 
by the Division Chairman of last year and the present Chairman, the Committee, 
with the endorsement of the Division, is recommending Porto Rico as the most 
suitable location for this proposed graduate school. 

8. INSTITUTE FOR RESEARCH IN TROPICAL AMERICA.—The Institute for Research 
in Tropical America was organized, under the auspices of the Division of Biology 
and Agriculture, in January of 1921 for the purpose of promoting ‘“‘research in 
Tropical America, by exploration, by the establishment of laboratories and research 
stations, by coordinating the efforts of cooperating institutions, and by such other 
methods as the Institute may adopt. While the work of the Institute may embrace 
scientific investigations of any nature relating to Tropical America, it will include 
primarily biological research in relation to the animals, the plants, the people, the 
geology and soils, and the climate, all with due reference to such aspects of applied 
biology as medicine, agriculture, forestry, and fisheries.”’ 

Since its organization the Institute has concentrated its energies largely upon the 
establishment of the Barro Colorado Island Biological Station in the Panama Canal 
Zone. The assistance of the National Research Council was sought in endorsing 
this project to the government of Panama to bring pressure to bear on securing the 
site desired for this Station. The Council gave its endorsement. The reserve was 
subsequently set aside, and with Dr. Thomas Barbour in charge plans for the es- 
tablishment of the Station went forward without delay. It has been a going concern 
since the summer of 1923 and has received financial support from various sources. 
Some seventy-five persons, at least, have made use of the facilities at the laboratory 


during the few years of its operation. 

9. TroprcaL PLANT RESEARCH FOUNDATION.—An organization developing out 
of one of the Division’s committees and which is now independent of the National 
Research Council, except as the latter serves as its fiscal agent, is the Tropical Plant 
Research Foundation. During the several years since its establishment in 1924 the 
following research projects have been undertaken by the Foundation: 
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a. Investigation of Sugar Cane Production problems for the Cuba Sugar Club. 
Begun November 1, 1924, with an appropriation of $100,000 per annum for a 
five-year period. 

b. Agricultural survey of the Gomez-Mefia Plantation, Cuba, for the Warner 
Sugar Company. March to May, 1925. Completed at a cost of $3,309.76. 

c. Forestry survey of Eastern Cuba, for the United Fruit Company and the 
Cuba Company. October, 1925 to September, 1926. Completed at a cost of 
$14,000. Supplemented by a special examination of the watershed area in the 
vicinity of Bafies, Cuba, for the United Fruit Company, November 17 to De- 
cember 16, 1926. Completed at a cost of $962.16. 

d. Survey of the sugar cane and cotton districts of western Peru, for the National 
Agrarian Society of Lima. January 1 to May 31, 1926. Completed at a cost of 
$6,000. 

e. Library research on tropical woods, for the American Society of Mechanical 
Engineers. Begun August, 1926; not yet completed. Appropriaton, $915.00. 

f. Tropical forest survey, supported by the Charles Lathrop Pack Forestry 
Trust. Begun March 10, 1927, with an appropriation of $19,500 for three vears. 
(Field work to be started November 1, 1927.) 


10. Crop Protection InstituTE.—The work of this organization is no doubt 
well known by this time. Its establishment was effected in 1920, primarily ‘‘to 
promote the efficient control of injurious insects, diseases and toxic substances 
affecting economic and ornamental plants and their products as injurious to man, 
domestic animals and animal products; to support and direct research upon these 
and other problems of a similar nature; to extend cooperation between the scientific 
workers and the producers of chemicals, appliances, etc., and growers and packers 
and shippers, and to assist in the dissemination of scientifically correct information 
regarding the control of injurious insects, plant diseases and toxic substances.” 

Projects directed by the Institute may be concerned with: 


a. The action or value of chemicals proposed for use in crop protection. 
b. The value of fertilizers for the same purpose. 
c. The perfecting of substances used for more successful growing of plants. 
d. Determining the extent of damage done by a destructive insect or disease. 
e. The treatment of mills or warehouses to eliminate damage due to insects. 
f. The protection or treatment of food products, such as cereals or dried fruits. 
g. Studies of by-products of manufacture to determine their possible use as 
insecticides or fungicides. 
h. Studies of basic materials, such as copper or sulphur, to discover wider and 
better agricultural uses. 
i. Inauguration of broad campaigns for suppression of outbreaks of destructive 
insects or plant diseases. 
j. Establishing helpful relations between industrial organizations and scientific 
workers. 
k. And other projects. 
The first of the special projects under this plan was a study of sulphur and for a 
number of years a series of sulphur fellowships have been maintained by the Institute. 


11. ComMITTEES ON CooperATiIon.—In the initital stages of the Division's de- 
velopment, there was greater need than at present for utilizing every means of 
bringing to the national societies a better understanding of the raison d’étre and 














ee 


February, '28] BUSINESS PROCEEDINGS 19 


possible usefulness of the National Research Council, and to this end, in addition 
to the regular representation in the Division membership, committees on cooperation 
were suggested from the societies. For several years these committees functioned, 
and served the purpose for which they were established, but as the Council has 
become better known to the societies a number of them have been dropped by their 
respective societies. At present but five such committees are still existent, principally 
because of projects started by them and not yet consummated. It is interesting to 
note the evolution of these committees on cooperation from merely liaison bodies, 
as was at first conceived, into active working bodies. 

On behalf of the Division of Biology and Agriculture, its present officers wish to 
call the attention of the members of the American Association of Economic Ento- 
mologists to the fact that the National Research Council is their organization and 
that the Division is the unit through which the Society secures its direct representa- 
tion and to whom it may bring any matters in which the Council can be of assistance. 
The extent to which this Society along with the others included in this one unit, 
utilizes the Division organization as a means to accomplish some of its needs, is the 
extent to which the Division itself will justify its value to the societies. 

W. A. RILEY 


Voted that the report be adopted. 


PRESIDENT R. W. Harnep: The Report of the Committee on Policy 
follows. 
REPORT OF THE COMMITTEE ON POLICY 


The personnel of the sub-committees for the year is as follows: 
Publicity—Messrs. Burgess, Collins, and Felt. 
Insecticides and Appliances—Messrs. Haseman, Felt and Ruggles. 
Regulatory and Control—Messrs. Ruggles, Gibson and Burgess. 
Technical Training and Research—Messrs. Riley, Swaine and Harned. 


The application from the special committee of Northeastern Entomologists, to 
the Association, regarding the creation of an additional branch to be known as the 
‘‘Eastern Branch” is approved by the Committee on Policy. 

The Committee desires to record its appreciation of the development of the Insect 
Pest Surveys in the United States and Canada. The data, thus presented is, we feel, 
appreciated by economic workers generally. 

The Committee also notes, with considerable interest, the very close co-operation 
which has recently been established between the entomologist, the agronomist, the 
animal husbandman, and other scientists particularly in research connected with the 
control of the European corn borer. Many problems of the future will undoubtedly 
be solved more quickly with similar close co-operation. 

The sub-committee on Insecticides and Appliances reports as follows: 

‘‘Never before in the history of Economic Entomology has the subject of insecti- 
cides and appliances received so much attention as at the present time. With the 


increasing problems presented by such scourges as the European corn borer, the 
Japanese beetle and the codling moth and spray residue, new and improved ma- 
chinery and new and improved insecticides are indispensable. In their efforts to fur- 
ther the cause of Economic Entomology those entomologists, chemists, engineers and 
manufacturers devoting special attention to the improving of insecticides and 
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insecticide machinery should receive every encouragement and assistance possible. 
On the other hand the tendency on the part of some firms to rush upon the market 
with new and untested insecticides or machinery should be discouraged. 

The following summary indicates the lines of investigation receiving special at- 
tention during the year:— 

Oms. From the data received it is evident that oils and oil emulsions and par- 
ticularly white oils for foliage sprays have received more attention than any other 
type of insecticide. During the year special attention has been paid to the use of oil 
emulsions as ovicides in codling moth investigations and the results have been 
contradictory. Further investigations of the various oil emulsions for the control of 
San Jose scale have also been reported. 


SUBSTITUTES FOR NICOTINE. Next to oils, substitutes for nicotine have been 
reported as receiving most attention. Various new spray mixtures containing extracts 
of pyrethrum and derris have been tested as substitutes for nicotine and the results 
secured have been favorable in most cases. Pyrethrum soap has also received special 
attention. Compounds related to nicotine in the pyridine and pyrrolidine series 
have also been investigated. 


Toxicity INVESTIGATIONS. During the year a great many workers have reported 
progress on toxicity investigations. The chemicals tested include both stomach 
poisons and contact insecticides. In the group of stomach poisons the fluosilicates, 
water soluble dyes, and arsenicals have received special attention. In the group 
of contact chemicals, nicotine and related compounds, derris, pyrethrum and 
compounds of high toxicity in the pyridine and dipyridyl series have been 
investigated. 

ARSENICALS. Special attention has been given to the question of spray residue 
on apples where arsenical sprays are used for the control of the codling moth. 

DustinG. A growing interest is shown in the investigation of dust applications 
as supplements to spray applications on apple orchards and as substitutes for the 
regular sprays. Here again results reported are contradictory. 


MACHINERY FOR CoRN Borer ConTROL. Few reports were received touching on 
the investigation of appliances. The outstanding new developments in the way of 
appliances for the control of insects during the year have been with machinery used 
in the control of the European corn borer. 


AIRPLANE DustING. The use of the airplane for the application of insecticides to 
forest and fruit trees and to field crops, notably cotton, has been previously reported 
and no new lines of progress were reported for the present year. 

At the time of the Philadelphia meeting of this Association, your Committee on 
Policy asked authorization to secure the opinion of the membership relative to the 
following questions: 

1. ‘‘What, in your opinion, is the value of training in botany, chemistry, general 
zoology, and general physiology in the technical preparation for research in economic 
entomology?” 

2. ‘‘From the standpoint of advancement in methods of insect control, what 
benefits would likely accrue from the establishment of a great entomological research 
organization devoting its energies to purely fundamental investigations in such 
fields as parasitism, insect physiology, insect ecology, and toxicology of inorganic 
and organic compounds?” 
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3. ‘In your judgment, which is the better policy, to foster a central research 
organization or to use the influence of the Association in encouraging members of 
the staffs of the higher institutions of learning who are capable of conducting pro- 
ductive research along the desired lines?” 

These questions were referred to a sub-committee of the Committee on Policy. 
The method of sending out a questionnaire to the membership of the Association 
was carefully considered and it was the unanimous opinion that the data which 
might be so received would not justify the imposing of one of these types of inquisi- 
tion. On the other hand, attempt has been made to obtain representative opinion 
through correspondence and through personal conference, and as a result the follow- 
ing suggestions are submitted: 

Regarding fundamental preparation for research in Economic Entomology there 
is such unanimity of opinion in our membership that it might seem superfluous to 
refer to the need again. Unfortunately students are still leaving our various institu- 
tions, both graduate and undergraduate, with narrow training and with a narrow 
conception of their chosen field of work. A common complaint is that they are still 
allowed to specialize at an early date in some supposedly limited field of entomology 
to the neglect of supporting subjects. Too often they have stressed some current 
fad in biological work to the exclusion of the breadth of training which we all agree 
is essential. These dangers demand repeated emphasis, not only for students but 
for teachers advising them. 

While training in supporting sciences is freely admitted to be essential, it seems 
desirable to stress at this point the necessity that the student of promise get his 
training in foreign languages during his undergraduate days. Too often he comes to 
the crowded period of graduate study, eager to devote himself to his chosen problem, 
only to find that he must spend a large share of his time and energy in obtaining this 
preparation which is essential to sound work. All too often he is inclined to regard 
the requirement as a formal one, to be met and forgotten. The remedy for this 
situation lies logically in the hands of undergraduate advisers. 

The second question raised, that of the desirability of establishing a central ento- 
mological research organization, is one which is not so easily answered but which 
demands a thorough study: insofar as the various viewpoints obtained may be 
harmonized, your sub-committee believes the following statements justified :— 


1. Advantage should be taken of every opportunity to stimulate fundamental 
research in the field of entomology through the co-operation of existing organizations 
and through the creation of new agencies. 

2. The new agency which would yield the greatest return on the investment 
would be one which, like the Crop Protection Institute, expended its funds in 
encouraging research in the higher institutions of learning. This opinion is based 
on the facts that:— 

(1) The prime function of a university is to foster research. 

2) It possesses the staff, equipment, and the library facilities to varying extent, 
but capable of expansion at relatively little expense. Its atmosphere is one of 
co-operation and of willingness to sacrifice for the sake of research when there is 


competent leadership. 

(3) To it there is a steady stream of new recruits ready and anxious to join 
forces with the investigator of ability,—not as technicians, but as zealous com- 
panions in research. 
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(4) In the university are already developed the methods of administration 
capable of adaptation to the needs of such work and there is to a marked degree, 
freedom from the red-tape which hampers the investigator. 

(5) The enormous overhead expense of maintaining and administering the 
work would be reduced to a minimum and thereby a maximum return on the 
money expended would be secured. 

(6) Instead of depleting of staff and a general weakening of agencies already 
established, to the end of building up one central institution, there would be a 
number of research centers distributed over the country and given the support 
which is now lacking to develop their resources, and to gather together, relieve 
from routine, and hold the man equipped to carry on research of the highest order 
and to stimulate others in this respect. 


The sub-committees on Publicity and Regulatory and Control have no matters to 
bring to the attention of the Association at this time. 
All of which is respectfully submitted. 
ARTHUR GIBSON, Chairman 
A. F. BurGEss 
E. P. FELT 
C. W. CoLiins 
R. W. HARNED 
W. A. RILEY 
A. G. RUGGLEs . 
L. HASEMAN 
J. M. SwaIneE 
Committee 


Voted that the report be adopted. 


PRESIDENT R. W. HaRNED: We will now listen to the report of the 
Trustees of the Crop Protection Institute. 


REPORT OF THE CROP PROTECTION INSTITUTE 
FOR 1927 


At the close of 1927 the Crop Protection Institute has fifteen research projects 
under way. These include the following, with headquarters at the places indicated: 

Control of crown gall, with certain phases in progress in Madison, Wisc., others 
at Ames, Iowa, and still others at the Boyce Thompson Institute, at Yonkers, N. Y. 
Practical solution of certain aspects of this perplexing problem is now assured. 

Plant diseases carried by seeds. An exhaustive study of factors favoring and 
inhibiting seed-borne parasites. At the Boyce Thompson Institute, at Yonkers, N. Y. 

Thallium and mercury compounds as insecticides and rodenticides. At the 
Boyce Thompson Institute, at Yonkers, N. Y. 

Insecticidal possibilities of the white oil emulsion known as ‘‘Volck."’ At the 
Kansas Experiment Station, at Manhattan. 

Fungicidal action of a new colloidal sulphur. Headquarters at the Illinois Experi- 
ment Station, at Urbana, with additional work at Madison, Wisc. 

New colloidal copper compounds. At the Boyce Thompson Institute, at Yonkers, 
N. Y., with supplementary work in various states. 
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New compounds derived from furfural and furfuramid. Major aspects at the 
Iowa State Experiment Station, at Ames. with additional studies at the Colorado 
Experiment Station, at Fort Collins. 

Oil compounds as cattle sprays. At Lafayette, Ind. 

Insecticidal development of the household spray ‘‘Kip.” At Lafayette, Ind. 

Development of new oil emulsions. At the Illinois Experiment Station, Urbana. 

Development of the household spray known as ‘‘Flit."” At the New Jersey Experi- 
ment station, at New Brunswick. 

New Horticultural Sprays, a new project started in December 1927. At the 
Connecticut Experiment Station, at New Haven. 

The physical character of atomized sprays. At the New Jersey Experiment 
Station, at New Brunswick. 

Oxidized oils as insecticides, a new project started in December 1927. At the 
Lake Alfred Sub-station, at Lake Alfred, Fla. 

Organic Insecticides. At the New Jersey Experiment Station, at New Brunswick. 

At the close of 1927 the Institute has fifteen research workers on its staff. With 
two exceptions these are full-time men who are devoting their entire energies to 
organized programs of research, much of it of a fundamental character. As the work 
has developed it has steadily taken the form of more and more extensive projects 
requiring men of the best possible training and frequently men of considerable 
experience. The compensation available has steadily advanced, accordingly. The 
Institute is now paying some of its men at the rate of $3,000 to $3600 a year. 

Opportunity for completing requirements for the doctorate degree continues to 
be afforded in certain cases. It usually happens that some part of the work that a 
man is doing lends itself very well to the needs of a doctor's dissertation. It has 
been found possible occasionally to permit a member of the staff to take one subject 
at a time in university work. 

The outstanding feature of the Institute's activities continues to be the correlation 
of expert knowledge possessed by various large industrial organizations, some of 
which are already maintaining extensive research departments, with the biological 
knowledge possessed by the research worker and the committee in charge of a project, 
both of these made effective through the facilities placed at the disposal of the Insti- 
tute by experiment stations, university laboratories, and such research foundations 
as the Boyce Thompson Institute. 

W.C. O'Kane 
P. J. PARROTT 
W. P. Fuint 
Committee 
Voted that the report be accepted. 


PRESIDENT R. W. HARNED: Next is the report of the Scientific Trustee, 
Tropical Plant Research Foundation. 


REPORT OF SCIENTIFIC TRUSTEE, TROPICAL PLANT RESEARCH 
FOUNDATION 


I have no very important additions to report in entomological phases of the 
Foundation’s work. The general work of the Foundation has been progressing 
well and a number of projects under way are being advanced as rapidly as could 
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be expected. The Foundation has a very well equipped laboratory at Central 
Baragua and is working there particularly on insects connected with dissemination 
of cane mosaic and with cane mealy bug and cane borer. The latter species is being 
studied also at Central Jaronu, where conditions in parasitism have been quite 
different than at Jaronu. Aside from Capt. Van Dine, Mr. Stahl and Mr. Plank 
are engaged in entomological problems. A visit to the Canal Zone in May with 
opportunity to inspect the Barro Colorado Laboratory while not directly related 
to the Foundation gave me an opportunity to learn something of the research oppor- 
tunities in the tropics and to appreciate the advantage and desirability of well 
equipped research laboratories for entomological work. There are of course oppor- 
tunities for indefinite expansion in entomological work. 

I may mention also that frequent reports on the financial conditions of the 
Foundation show a close supervision of expenditures and details may be learned on 
application. 

Respectfully submitted, 
HERBERT OSBORN 
Scientific Trustee 


Voted that the report be accepted. 


PRESIDENT R. W. HARNED: The next is the report of the Representa- 
tives on the Council of the Union of American Biological Societies. 


REPORT OF REPRESENTATIVES OF THE COUNCIL OF THE 
UNION OF AMERICAN BIOLOGICAL SOCIETIES 


There have not been, apparently, during the year, developments in the Union 
of American Biological Societies of sufficient importance to require the holding of a 
meeting of the members of the council in connection with the Association meetings 
in Nashville. This condition of affairs must be regarded as very favorable and 
indicates a smoothly running organization. 

Dr. J. R. Schramm, Editor and Chief of Biological Abstracts, has furnished to 
members of the council, under date of December 18, 1927, a report on Biological 
Abstracts for the information of the member Societies of the Union. This report, 
comprising some three or four pages, goes into detail as to the present status of 
Biological Abstracts, and we anticipate will be published. It appears this work is 
being done very thoroughly and progress is being made as rapidly as advisable. 

The adequacy of Biological Abstracts to meet the bibliographic requirements of 
economic entomologists, it will be recalled, was under discussion at the Association's 
last meeting at Philadelphia. Doctor Felt may present this question to the Associ- 
ation for possible further consideration at the present session. 

A. L. QUAINTANCE 
C. R. Crossy 
Representatives 


Voted that the report be accepted and placed on file. 
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PRESIDENT R. W. HARNED: Next we will listen to the report of the 
Committee on Nomenclature. 


REPORT OF THE COMMITTEE ON NOMENCLATURE 


The Committee begs to report that during the past year it has published the second 
supplement to the list of approved common names in the Journal of Economic 
Entomology, Vol. 20, No. 6, December, 1927. Forty-two names appeared in this 
list, two of which through an oversight, in checking, had already been approved in 
the same form. Two mistakes appear in this list in the matter of the word ‘‘botfly;” 
nose bot fly should have read nose botfly and sheep bot fly, sheep botfly. 

In conformity with the policy announced in the last report of this Committee no 
extensive list of common names is to be presented at this time. A few questions 
of decided importance, however, have come to the attention of the Committee during 
the past year, and are presented herewith. The following common names have been 


suggested : 

Laspeyresia molesta Busck............ Oriental fruit moth 

Ponlius soriatus Rew’. ... 0... sccccscccess Cotton flea hopper 

Laspeyresia caryana Fitch............. Pecan shuck worm and Hickory 
shuck worm 

Coleophora caryaefoliella Clem......... Pecan cigar case-bearer and Hickory 
case-bearer 

DR CEA I Vin wth eens . Pecan sesia 

Acrobasis hebescella Hulst.......... .. Pecan nut case-bearer and Hickory 
nut worm 

Listronotus obliquus Gyll.............. Vegetable weevil 

Trioza diospyri Ashmead......... .... Persimmon psylla 


In the case of Psallus seriatus, the name should be decided by the cotton states’ 
branch, as the insect is principally a cotton pest. This body, I understand, has 
deliberated and failed to come to any conclusion as to the correct name to be applied 
to this insect. 

The International Great Plains Crop Pest Committee has presented to the 
American Association through its Committe on Common Names the following reso- 


lution: 
RESOLUTION re. common name of Cephus cinctus Nort. 


Whereas, no common name has been officially recognized by the American Associ- 
ation of Economic Entomologists for Cephus cinctus Nort., the name western cephid, 
which was submitted by the Committee on Common Names of that Association, 
having been rejected by the Association as a whole; and 

Whereas, this species is of such great economic importance as to justify and make 
requisite the official adoption of a common name for it; and 


Whereas, the name wheat-stem sawfly has been used for this species by entomolo- 
gists, farmers, and the general public and for all recent publications, posters, news- 
paper articles and open meetings throughout the territory where this insect is of 
economic importance, with the result that this name is, in fact, the accepted common 
name for Cephus cinctus Nort.; therefore, be it 
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Resolved, by the International Great Plains Crop Pest Committee in session at 
Saskatoon, Saskatchewan, September 1, 1927, representing the official entomologists 
directly concerned with this insect, that the American Association of Economic 
Entomologists be requested and urged officially to adopt the name wheat-stem 
sawfly as the common name for Cephus cinctus Nort., and that a copy of this reso- 
lution be forwarded by the Chairman to the Secretary of the Committee on Common 
Names of that Association. 


Minnesota: 

Robert A. Wardle, University of Minnesota. 
North Dakota: 

J. A. Munro, Experiment Station, Farge. 
Montana: 


Stewart Lockwood, U. S. Entomological Laboratory. 
W. B. Mabee, Experiment Station, Bozeman. 
N. C. Phillips, State College of Agriculture, Bozeman. 


Alberta: 
E. H. Strickland, University of Alberta. 
H. L. Seamans, in charge, Dominion Entomological Laboratory. 
H. E. Gray, Dominion Entomological Laboratory. 


Saskatchewan: 
S. H. Vigor, Saskatchewan Department of Agriculture. 
Eric Hearle, Dominion Entomological Laboratory, Indian Head. 
K. E. Stewart, Dominion Entomological Laboratory, Indian Head. 
K. M. King, in charge Dominion Entomological Laboratory, Saskatoon. 
N. J. Atkinson, Dominion Entomological Laboratory, Saskatoon. 
Ellis McMillan, Dominion Entomological Laboratory, Saskatoon. 


Manitoba: 
A. V. Mitchener, Manitoba Agricultural College. 
Norman Criddle, in charge, Dominion Entomological Laboratory. 


Ontario: 
H. G. Crawford, Dominion Entomological Branch. 
NoRMAN CRIDDLE, Chairman. 
KENNETH M. KING, Secretary. 


In order to facilitate the carrying out of the program of this meeting, the Com- 
mittee begs leave to follow the procedure of previous years and submit these names 
in typewritten form to the members of the Association for their approval, with 
permission to publish as approved all names to which no more than 5 objections are 


received on or before April 1, 1928. 
E. O. Essic, Chairman 


F. C. BisHopp 

H. B. HUNGERFORD 

H. G. CRAWFORD 

J. A. Hys_op 
Committee 


Voted that the report be accepted. 
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PRESIDENT R. W. HaRNeED: The next item of business is the report 
of the Committee on Endowment. 


REPORT OF COMMITTEE ON ENDOWMENT 


The Committee on Endowment appointed by President Harned has begun work. 
Requests were sent to one member in each State to act as chairman for the purpose 
of organizing the members in his district in this project. Twenty members have 
consented to represent States and Provinces in Canada, and responses from others 
are being received. 

As might be expected rapid progress on this project is not possible. Few members 
can accomplish very much without a real sacrifice of time and effort. Furthermore 
the urgent arguments that could be used to secure large donations such as would 
be possible in the case of a nation wide or even local catastrophe are entirely missing. 
This means that support must be secured from those who appreciate or have some 
gratitude for the work which the economic entomologist has done in America and 
the important results secured by his efforts. An appeal of this nature will naturally 
have increased weight if it can be shown that the membership has contributed 
materially to the project. 

The amount of the endowment fund during the past year has increased from 
$4,022.55 to $5,339.05. This has been due to transfers from the general fund and to 
receipts from two full life memberships. 

The committee has endeavored to arouse interest among the members in taking 
life membership which can be paid in full or spread over a period of five years. 
A more general response would be most helpful in furthering the work on this subject. 

An attempt will be made to keep the entire membership informed of the progress 
of this work by publication of information in each issue of the Journal of Economic 


Entomology. 
The committee will be grateful for suggestions or aid from any or all of the 


members. 
Respectfully submitted, 
A. F. BurGess Chairman 
J. G. SANDERS 
G. A. DEAN 
Committee 


Voted that the report be accepted. 


PRESIDENT R. W. HarRnep: The report of the Editorial Board on 
Index of Economic Entomology is next in order. 


REPORT OF THE COMMITTEE ON THE INDEX OF ECONOMIC 
ENTOMOLOGY, BIOLOGICAL ABSTRACTS AND THE 
INDEX OF INSECTICIDES AND FUNGICIDES 


The situation in regard to the Index of American Entomology was outlined in the 
preceding report. Shortly after the report was submitted, the Committee received 
information to the effect that conditions were then favorable for the compilation of 
another Index, provided it was started shortly, whereas if this were not done, it 
might be impossible to secure a continuation of the work. Under the conditions, 
no definite action having been taken by the Association, the Committee decided it 
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advisable to have compilation started upon the Index, leaving the matter of publi- 
cation for solution later. This decision was communicated to Dr. Howard, then 
Chief of the Bureau of Entomology, and he gave instructions to have the compilation 
continued. 

Biological Abstracts has operated so smoothly that there has been no call for the 
services of the Committee in relation thereto. 

The advisability of preparing an index and abstract of all literature relative to 
insecticides was brought up at the last meeting by Prof. E. O. Essig. It was referred 
to the Executive Committee and by that group through President Harned to the 
undersigned. It came to our knowledge that a comprehensive work of this general 
character was contemplated in the federal Bureau of Entomology, and after some 
correspondence with Dr. A. L. Quaintance of that Bureau and other interested 
parties, a comprehensive, tentative outline for a Pharmacopoeia of Insecticides and 
Fungicides was submitted for the information of the Committee, and has just 
recently received official approval. It provides for a comprehensive compilation 
by the Bureaus of Chemistry and Soils, Plant Industry and Entomology working 
in cooperation. It is hoped that one person from each of the three Bureaus can be 
assigned full time, or nearly so, to the work with the expectation, that it will be 
issued as a department publication. Those in charge of the work will welcome 
suggestions and direct assistance from any and all pathologists, entomologists, 
chemists and others, who may be able to aid in this undertaking. The Committee 
in Charge consists of the following: Dr. E. L. Griffin, Dr. R. C. Roark, Bureau of 
Chemistry; Mr. W. W. Gilbert, Dr. J. W. Roberts, Bureau of Plant Industry; Mr. 
W. S. Abbott, Dr. C. H. Richardson, Bureau of Entomology. 

It is planned to make each important product or group of products the basis of 
a single publication. The order in which these are taken up is to be left to the 
committee in charge. 

Insecticites and fungicides play a most important part in the protection of plants 
from insects and fungous diseases and those cognizant of the situation cannot fail to 
recognize the great desirability of a comprehensive summation, such as outlined 
above. Your committee suggests that mimeographed copies of the general plan 
be widely distributed among working entomologists, not only in this country but 
abroad, accompanied by a personal invitation to assist in forwarding the project. 

Respectfully submitted, 
E. P. FELT 
W. E. Britton 
C. W. CoLiins 
Committee 


Voted that the report be accepted. 


PRESIDENT R. W. HARNED: We will now listen to the report of the 
Board of Trustees for the Permanent Fund. 


REPORT OF BOARD OF TRUSTEES FOR THE PERMANENT FUND 


At the Philadelphia meeting in 1926, the Committee on Policy recommended, 
and the Association voted, ‘‘to create a Board of Trustees for the Permanent Fund 
which shall have charge of all moneys placed in this fund and shall be responsible 
for their proper investment.” 
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Provision was first made for a permanent fund at the Toronto meeting in December, 
1921 and it has grown from $1334.75 to $5339.05 at the end of 1927, as follows: 


Deposit, Melrose Savings Bank, Dec. 3, 1926... ..... 0.2.66. 2002 e0es $2422.55 
eat Ce Gl WEE igs go k5 eam adalat 34nd gue > dt RR OO REE Ree 316.50 
Teaeniessed tram Aapecietion, BER « « «oss. ciicscbicccccacseccssunaa 800.00 
Life membership fees received, 1927... 2... 1... cece eee e ween een eees 200.00 
$3739.05 
Favestement im 45¢% Liberty Bomds. .. o.oo. ccc cvcccvsecncossencces 1600.00 
Cates TOGA co dcc dk dccvascavseksstontsdbeuteodesseeeee $5339.05 
This fund has grown from its beginning, as follows: 
SN eer rere kya oe $1334.75 
Re Ae eee pee es oe 1893.33 
Ne ev se Rkdeae sersen than eae 2373.08 
eS bx nat x chan b bees deed can melee 3389.01 
RNG i oa vaiweden tacked) Rd kee 4022.55 
EO en Rr res A Ae =o. 5339.05 


Respectfully submitted, 
R. W. HARNED 
G. M. BENTLEY 
E. N. Cory 
T. J. HEADLEE 
C. W. Cotiins, Chairman 


Voted that the report be accepted. 


PRESIDENT R. W. Harnep: The next is the report of the Committee 
on U. S. National Museum. 


REPORT OF COMMITTEE ON U. S. NATIONAL MUSEUM 


The Report of its Committee on U. S. National Museum, as presented to the 
Entomological Society of America, deals in detail with the Collections added during 
the past year. In this Report, therefore, we shall not touch that important phase 
of the subject but we shall refer primarily to the even more critical problems of 
personnel, working quarters and general facilities for securing more adequate use of 
these collections and for making the taxonomic work, which is so important to the 
Economic Entomologist, of greatest service to the Science of Entomology. 

First: We recognize the fundamental importance of developing the most complete 
collections of all forms of Insects where they may be available for study by specialists. 

Seconpb: Given the collections which are already extensive and are increasing so 
rapidly that it is even now impossible with the men, funds and quarters available to 
handle these collections in a satisfactory manner, we believe that the American 
Association of Economic Entomologists should consider the needs of this work and 
should do everything possible to secure the provision for meeting those needs. A 
brief review of some facts may help many of our members to understand this situation. 

The Entomological Work in the National Museum is carried on throvgh co- 
operative efforts of the Museum and of the Bureau of Entomology. The Museum 
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provides the quarters which are now entirely inadequate, and pays three full-time 
employees: Dr. J. M. Aldrich and two sub-professional helpers. The Museum 
authorities are also now paying Mr. Buchanan for his work on the Casey Collection 
which is being labelled and transferred from the original containers to the standard 
type of Museum equipment. All other workers in the Museum entomological 
collections are emploved by the Bureau of Entomology. This includes such extremely 
valuable men as Caudell, Busck, Gahan, Schaus and others. We understand that the 
Museum Budget does not provide for any definite increase in this work. The Bureau 
of Entomology Budget for 1929 as recommended to Congress provides for this work 
a total of $130,000 for ‘‘Taxonomy and Interrelations of Insects.’ Of this amount 
it is expected that $90,000 will be allotted to taxonomic work. 

To state the additional needs for personnel as specifically as we can at the present 
time, it seems that the following competent specialists should be added: Two Hy- 
menopterists, 2 Coleopterists, 1 Lepidopterist, 1 Hemipterist. To these specialists 
should be added at least three sub-profession! assistants to aid in preparation of 
material and of illustrations, indexing literature, etc. Also there is need for at least 
three more sub-professional students to aid in preparing material for study and in 
incorporating it in the collection. 

If such increase in personnel can be provided, it will make possible far more 
complete and prompt utilization of, and reports on, materials already available, and 
as it is submitted. 

Tuirpb: There is urgent need for enlarged quarters for properly storing and handling 
these valuable collections. This can be provided only through new building plans. 
Some provision for this is included in the plans which have already been approved 
by Congress. 

FourtH: We recommend that the members of this Association, and all interested 
in the progress of Entomology, utilize every opportunity to impress directly upon 
their representatives in Congress their views as to the national importance of this 
work so that Congress may act intelligently and favorably in providing for meeting 


these needs in our National Museum work in Entomology. 
W. E. Hixps 


R. W. HARNED 
J. J. Davis 
Commuttee 
Mr. ARTHUR Gipson: I am wondering if the duties of this Committee 
could not be enlarged to include the Canadian National Collection. 
We in Canada are getting up a collection which we hope at sometime 
will be comparable to that maintained at Washington. As the Associ- 
ation is composed of United States and Canadian entomologists, I 
am wondering if some provision cannot be made in the duties of this 
committee to make reference to our collection in Canada. I am throwing 
that out as a suggestion. 
Mr. A. F. Burcess: I move that the scope of this committee be ex- 
tended so that consideration be given to the national collection of Canada. 
The amendment was agreed to. 


Voted that the report, as amended, be accepted. 
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PRESIDENT R. W. HaRneEpD: The next item of business is the report 
of the Program Committee. 


REPORT OF COMMITTEE ON PROGRAM 


In arranging the program for this meeting your committee has considered the 
suggestions made and the discussion occurring at the Philadelphia meeting. Conse- 
quently the time limit on papers for the general program bas been reduced to five 
minutes, except in the Symposia, where men invited to present papers have been 
allowed ten minutes. 

The suggestion that the entire program be arranged as a series of symposia has 
not seemed to meet with general favor. Your committee feels that such a plan 
may eliminate many papers of merit which do not happen to be closely related to 
the subjects treated in the symposia. 

The paper of Roger C. Smith printed in the October issue of the JOURNAL contains 
constructive plans for future meetings. Your committee invited comment and 
discussion, but only one letter has been received; it suggests that, instead of reading 
all committee reports at meetings and occupying much valuable time, such of these 
reports as require no action by the Association be printed in the December issue of 
the JouRNAL. Members could then read the reports and bring them up for discussion 
at the meeting, if desired. 

Your committee is unanimously of the opinion that no radical changes should be 
made in the conduct of our meetings without first having such changes sanctioned 
by a vote of the Association. 

Respectfully submitted, 
W. E. Britton 
A. F. BurGEss 
C. H. HADLEY 
Committee on Program 


Voted that the report be accepted. 


PRESIDENT R. W. Harnep: Next is the report of the Committee to 
Formulate Plans for the Investigation of the Codling Moth from 
Biologic and Control Standpoints. 


REPORT OF COMMITTEE TO FORMULATE PLANS FOR INVESTI- 
GATIONS OF THE CODLING MOTH FROM BIOLOGIC 
AND CONTROL STANDPOINTS 


This committee started to function the week following its appointment at Phila- 
delphia, by meeting at Washington. A number of other entomologists interested in 
the codling moth problem sat with the Committee, and all phases of the problem 
were discussed at length. As a result of this meeting a comprehensive outline was 
prepared and sent out to entomologists who might be contemplating codling moth 
work during 1927. From this outline the different collaborators selected phases of 
the problem which could be advantageously studied under their respective conditions. 
While it was recognized that complete uniformity of procedure and methods was 
not practicable and might be even undesirable, an effort has been made to correlate 
the work carried on by different agencies. The Committee feels that a good start 
has been made in this direction. 
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To enable the Committee to present a satisfactory summary of the results obtained 
this season, an inquiry was addressed to nearly forty entomologists. A generous and 
almost unanimous response to this inquiry has made it possible to present a fairly 
complete summary of the status of the codling moth problem. 

Replies were received from the following cooperators. They are listed under the 
states in which the work was done, and the nature of the information supplied is 
indicated: 

ARKANSAS. A. J. Ackerman, U. S. Bureau of Entomology. 

Data on field tests of six non-lead arsenicals, of oil sprays used with and without 
lead arsenate, of nicotine sulphate, and of dusts for late applications; spray residue 
analyses of material from a number of plats. 


CacirorniA. W. B. Herms and Arthur D. Borden, University of California. 
Spray residue situation, oil spray tests, banding materials, bait traps, and seasonal 
life history notes. 


Georcia. C. H. Alden, Georgia State Board of Entomology. 

Spray residue situation; field tests of six possible substitutes for arsenate of lead; 
dusts,—full schedule and late applications; oil sprays; residue removal by brushing 
machinery; bands, ordinary and self-working. 


Itt1no1s. W. P. Flint and associates, Illinois State Natural History Survey. 

Spray residue situation with numerous analyses; field tests of calcium and mag- 
nesium arsenates, of dusts throughout season and in late applications, and of oil 
sprays; banding; behavior of larvae in search of hibernating quarters. Also tests on 
truck crop insects of many possible substitutes for arsenate of lead. 


InDIANA. J. J. Davis and L. F. Steiner, Purdue University. 

Bait and light traps, treated and untreated bands, detailed observations on orchard 
and packing shed sanitation, repellants in spray materials, non-arsenical sprays, 
relative value of first brood sprays, larval and adult behavior studies, hibernation 
studies, parasites, and residue analyses. 

C. L. Burkholder, Purdue University. 

History of clean-up program followed in certain orchards; experiments with home- 

made equipment for removal of residue with dilute hydrochloric acid. 
B. A. Porter and R. F. Sazama, U. S. Bureau of Entomology. 

Laboratory tests and foliage injury tests with a number of possible substitutes for 
arsenate of lead; field tests with eleven possible substitutes; spray residue analyses. 
Kansas. P. M. Gilmer and Howard Baker, U. S. Bureau of Entomology. 

Field tests of eight possible substitutes for arsenate of lead, of variations in dosage 
of arsenate of lead, of oil sprays with and without arsenate of lead; bands, self-work- 
ing and ordinary; spray residue analyses. 

Kentucky. A. J. Olney and H. H. Jewett, University of Kentucky. 

Field tests of lead at two dosages, of oil with and without lead, of a spreader, 

omission and doubling of calyx spray; residue analyses. 


MARYLAND. N. E. McIndoo, Bureau of Entomology. 
Observations on habits of newly hatched and mature larvae. 
E. H. Siegler and associates, Bureau of Entomology. 
Chemically treated bands. 
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Missourt. L. Haseman, Missouri Agricultural Experiment Station. 

Residue situation, field tests with dusts, seasonal records, and observations on 
orchard sanitation. 
MicniGANn. R. H. Pettit, Michigan Agricultural College. 

Field tests against grape berry moth with six possible substitutes for arsenate of 
lead. Residue analyses. 

L. G. Gentner, Michigan Agricultural College. 

Foliage injury tests with six possible substitutes for arsenate of lead; field tests 

with oil sprays and nicotine sulphate against codling moth. 


New Hampsuire. W. C. O'Kane, University of New Hampshire. 

Comparative results from reduction in the number of applications, reduced dosage, 
substitution of calcium arsenate for lead arsenate, substitution of dust for spray, 
and substitution of oils for mineral poisons, also determination of residue. 

New Mexico. Fabian Garcia, New Mexico Agricultural Experiment Station. 

Spray residue analyses. 

New Jersey. E.R. Van Leeuwen and associates, Bureau of Entomology. 

Laboratory tests with some 260 possible substitutes for arsente of lead; behavior 
of newly hatched and mature larvae; injury tests of eleven possible substitutes for 
arsenate of lead; field tests of nicotine sulphate, pyrethrum and derris. 

New York. S. W. Harman, New York (Geneva) Agricultural Experiment Station. 

Field tests of six possible substitutes for arsenate of lead, of an oil spray with 
and without arsenate of lead; bait traps; observations on orchard sanitation. 

Onto. J. S. Houser and C. R. Cutright, Ohio Agricultural Experiment Station. 

Results with summer oils, alone and with arsenate of lead; calcium and zinc 
arsenate and scorodite; seasonal data; population studies; larval behavior. 
OrEGON. Don C. Mote, B. G. Thompson, Leroy Childs and others, Oregon Agri- 
cultural Experiment Station. 

Statement of present residue situation; field tests of dusting; oil sprays, with and 
without arsenate of lead; nicotine sulphate; calcium and manganese arsenates; 
calcium and sodium fluosilicates; residue removal methods; observations on banding 
and bait traps. 

Soutu Caroitna. C. O. Eddy and W. T. Henerey, South Carolina Experiment 

Station. 

Field tests of several oil sprays, magnesium, calcium and manganese arsenates. 
VirGiniA. W. J. Schoene, Virginia Agricultural Experiment Station. 

Tests of calcium arsenate, toxicity to foliage, adhesiveness. 

W.S. Hough, Winchester Field Laboratory. 

Field tests of magnesium, calcium, and manganese arsenate, lead arsenate with 
calcium caseinate spreader, gypsum and hydrated lime, additional late sprays of oil 
or nicotine sulphate; laboratory tests of arsenate of lead against different strains of 
the codling moth. 

W.S. Abbott and associates, U. S. Food, Drug, and Insecticide administration. 

Tests of possible substitutes for arsenate of lead used against insects other than 
the codling moth. 


WASHINGTON. 
A. Spuler, Washington State College. 
Results with dusts; oil sprays in part of schedule, alone and combined with arsenate 
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of lead; nicotine sulphate; magnesium, calcium, and manganese arsenates; bait traps; 
residue data. 
E. J. Newcomer, U. S. Bureau of Entomology. 

Statement of residue situation in Washington; field tests of oil sprays, with and 
without arsenate of lead; nicotine sulphate; and possible substitutes for arsenate of 
lead; spray residue removal; bands, self-working and ordinary; bait traps and 
parasites. 

Dr. C. H. Richardson of the Division of Deciduous Fruit Insect Investigations, 
Bureau of Entomology, has been giving special attention, in cooperation with the 
Bureau of Chemistry and Soils, to development of nicotine substitutes, with very 
hopeful results; Dr. F. L. Campbell, of the same division, is specializing on organic 
stomach poisons for insects—and progress is being made. 

The Bureau of Chemistry and Soils of the U. S. Department of Agriculture has also 
cooperated in the work to a very important degree in the making of analyses of 
apples and foliage to determine the amount of arsenic and lead present, following 
different spray treatments. 

The Bureau of Plant Industry of the U. S. Department of Agriculture has spe- 
cialized in the development of efficient methods of residue removal, and has investi- 
gated many of the problems which residue removal has involved. 

Dr. Alvah Peterson, in connection with studies of the oriental fruit moth, has 
obtained valuable data on the factors influencing emergence of the codling moth in 
orchards, as bearing on the usefulness of the emergence cages in trees, as a basis for 
timing spraying operations. His assistant, J. W. Lipp, has obtained interesting 
results in tests of repellants to the codling moth and peach moth—under laboratory 
and orchard conditions. 

It is expected that detailed reports on the work will be made by the respective 
collaborators when the studies under way are deemed sufficiently complete for the 
purpose. 

Spray ResipvE Situation. It seems well to mention here the announcement 
made early in 1927 by the Federal Food, Drug and Insecticide Administration, that 
beginning with the crop of 1928 the tolerance affecting fruit entering domestic inter- 
state commerce would be .01 grain of As,O,; per pound, identical with the so-called 
British tolerance. The tolerance referred to at various points in this report is 
therefore .01 grain per pound of fruit. 

The results of many of the anaylses have not yet been reported, and many of 
those reported show numerous inconsistencies. For these reasons, a detailed tabula- 
tion of analyses will not be presented here. 

In general, many sections of the West and Northwest, and a few of the more 
southern apple regions elsewhere, cannot with present materials and methods ade- 
quately control the codling moth without excessive residue. Spray schedules com- 
pleted as early as the peak of the hatching of first brood worms are very likely to 
leave residues in excess of .01 grain per pound. At the other extreme, most of the 
apple sections in northeastern United States can control the codling moth without 
difficulty with spray residue. In most parts of the Middle West, and in some apple 
sections elsewhere, the situation is intermediate between the two extremes, and 
varies from season to season. Many seasons the worms may be controlled without 
leaving excessive residue; in other seasons the control of codling moth will involve 
excessive residue. 
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ResmpvE Removat. Mechanical wiping has on the whole proved unsatisfactory, 
except where the residues were only slightly above the tolerance. Mechanical 
wiping has therefore given way to washing in dilute hydrochloric acid. Numerous 
difficulties have developed, chief among which may be mentioned: difficulty in drying 
the fruit after rinsing, occasional direct injury or in the calyx cavity, an injury which 
Fisher has shown to be caused by soluble arsenic to fruit which had been bruised or 
insufficiently rinsed, a little difficulty with the spread of rots and molds, and molds, 
and difficulty in cleaning fruit a long time after harvest, when in some cases the 
natural coat of wax retarded the action of the acid. These and other difficulties 
are rapidly being eliminated. Estimates. of cost range from three to eight cents 
per box, figures which will probably be reduced as the process is improved and 
simplified. 

A simple, home-made equipment for washing fruit in dilute hydrochloric acid 
has been developed by Hartman of the Oregon Station and a similar outfit has been 
found fairly effective by Burkholder. 


RESULTS OF EXPERIMENTS LOOKING TO THE AVOIDANCE OF 
EXCESSIVE SPRAY RESIDUE 
Insecticide Control 

(a) SHORTENED SCHEDULES. Since the residue analyses are incomplete and 
inconsistent, only general statements can be made. In northeastern United States 
late sprays for codling moth are unnecessary; in many parts of the West the omission 
of late sprays would be disastrous; elsewhere the situation is too variable for definite 
statements at this time. 

(b) Dusts. In general, dusted fruit has been found to carry residues well under 
.01 grain per pound, except for occasional lots of apples which evidently had been 
very close to the discharge pipe of the duster. Excessive dust residue can be removed 
rather readily by brushing. Dusting, however, has continued to prove on the whole 
inadequate for the control of serious infestations. These comments apply almost as 
fully to the substitution of dust for liquid in the late applications. Of six reports 
on dusting, Haseman reported results slightly better than with liquid. Mote reported 
results almost as good under conditions which were unusually favorable to dusting, 
and the other four (Ackerman, Alden, Flint and Hough) reported results ranging 
from half to three-fourths as effective as liquid. 

(c). Contact Marertiacs. Oil sprays—Results very variable. On the whole, 
oil sprays alone shown to have a certain degree of effectiveness. A few report results 
with oil alone in part of schedule about equal to those obtained with lead (Ackerman, 
Newcomer); nine other investigators reported results ranging from fair to very poor, 
(Gentner, Flint, Gilmer, Hough, Mote, Alden, Eddy, Borden and Jewett). When 
used in combination, six reports showed that oil combined with arsenate of lead was 
more effective than either material used alone (Gentner, Harman, Gilmer, Ackerman, 
Newcomer, Mote). Two reports of poorer results with the combination (Jewett, 
Flint). A few reports of injury of one kind or another. Eddy reported burning of 
foliage: Borden, Mote and Newcomer report direct injury to fruit, as well as a 
reduction in size. 

Several investigators have mentioned serious russeting of the fruit and other 
injury to the finish of the fruit. D. F. Fisher, of the Bureau of Plant Industry has 
cooperated with Newcomer, of the Bureau of Entomology, by making a physiological 
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study of the influence of oil on apple trees. His report is not yet ready. When it 
appears, it will give valuable information on the less easily measured effects of oil 
sprays. 

NICOTINE SULPHATE. Poor results in field reported by Gentner, Mote, Hough; 
fair results by Flint, Van Leeuwen, Ackerman; good results by Newcomer. In 
laboratory tests, Van Leeuwen reported good kill of worms placed on apples sprayed 
within the previous twenty-four hours with nicotine sulphate and soap. Newcomer 
suggests that if some material could be used with nicotine to cause it to volatilize 
more slowly, its value might be increased. 

PyYRETHRUM. Pyrethrum materials have shown promise in the laboratory (Flint, 
Newcomer, Van Leeuwen). Fair results in one field test (Van Leeuwen). 

Derris. In laboratory and field tests has shown promise (Van Leeuwen.) 

(d) SwuBsTITUTES FOR ARSENATE OF LEAD. Since one of the most pressing needs 
in this problem was some material to replace arsenate of lead, arrangements were 
made with a chemical company to prepare sufficient quantities of a number of possible 
substitutes for arsenate of lead and to distribute them among the entomologists 
who were in a position to carry on experiments with them. A great deal of credit is 
due the General Chemical Company of New York City for 1ts cooperation in the 
matter. 

OTHER ARSENICALS. Space will not be taken to record in detail the investigators 
responsible for the individual tests and only the general results will be given. These 
will be found in Table 1. 


TABLE 1. SUMMARY OF RESULTS OBTAINED WITH ARSENICALS OTHER THAN 
ARSENATE OF LEAD 








Material Tests reported Effectiveness Injury 
Laboratory Field 

Barium arsenate 2 2 About equal to Severe 
L. A. 

Zinc arsenate 4 5 About two-thirds as Considerable 
good as lead injury in several 
arsenate of the field tests. 

Zinc arsenite 5 3 Variable, about Severe in most 
three-fourths as cases. 
good as L. A. 

Tricalcium arsenate 4 5 Nearly equal to Considerable injury 
L. A. in several tests. 

Calcium arsenate 5 12 About three-fourths Severe in many of 
as good as L. A. the tests. 

Magnesium arsenate 4 12 About half as good Severe injury in 
as L. A. several cases. 

Manganese arsenate 3 7 About two-thirds as One case of severe 
good as L. A. injury, several 

cases of moderate 
injury. 

Ferric arsenate 3 4 About half as good Traces of injury. 


as L. A. 
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Material Tests reported Effectiveness Injury 
Laboratory Field 
Scorodite 3 7 Almost worthless Severe injury in 


one test, slight 
injury in others. 
Aluminum arsenate 4 7 About two-thirds as Moderate injury in 
good a few tests. 


In addition to the materials listed in Table 1, the following materials were found 
in laboratory tests to be practically worthless: 
Iron arsenide paste 
Iron arsenate paste 
Titanium arsenate 
Copper arsenate 


Non-ARSENICALS. A few field tests with the fluosilicates of calcium, sodium, and 
barium have given comparatively poor results (Newcomer, Mote, Porter). In the 
laboratory barium fluosilicate has given results approximately equal to those obtained 
with arsenate of lead (Newcomer, Porter, and Van Leeuwen), and sodium fluosilicate 
appears to be nearly as good. If this difference is caused by a lack of adhesiveness 
on the part of the fluosilicates, it may be possible to find a means of overcoming the 
difficulty. Barium fluosilicate has given not more than traces of injury in about a 
dozen field tests. 

A number of fluorides were tested in the laboratory (Porter). Those of barium, 
aluminum, calcium, magnesium, and strontium, appear to have a low toxicity. The 
double fluoride of sodium and aluminum, or cryolite, had a high degree of toxicity. 
No injury occurred in several tests. No field control tests were made. 

The cyanides of copper and zinc had considerable toxicity, both to worms and to 
foliage (Porter). 

A long list of organic compounds tested in a preliminary way by Van Leeuwen 
included a few which appeared to have a high degree of toxicity, but further tests 
are needed before it will be known whether any of them are of practical value. 

Before any possible substitute for arsenate of lead can come into commercial use, 
however, it will be necessary to determine the margin which may exist between the 
amount of residue which it leaves under various conditions and the quantity which 
is likely to be considered deleterious to human health. 


CONTROL BY MEANS OTHER THAN SPRAYING 


BANDING. The work with different kinds of banding materials has given variable 
results and has been rather incompletely reported, making it difficult to make any 
statement. In two tests (Flint and Steiner) a combination fabric and paper band 
has given the best results. In several cases, the papers—tar paper, tarred felt, etc. 
have given better results than burlap; in other cases the burlap has given better 


results. 

The development of the self-working bands has been very encouraging. The kill 
with these bands has varied from 50°; to a complete kill (Siegler, Alden, Davis, Flint, 
Gilmer, Newcomer). The most effective materials appear to be beta-naphthol in 
combination with oil, and oils alone. The oils alone, however, are effective for only 
a few weeks, whereas the combination material may be made to persist throughout 
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the season. Stomach poisons appear to have no value; evidently the worm does not 
swallow material removed in preparation for cocooning. The results of some of this 
work are being presented in detail by Siegler and his associates at this meeting. 

Bait Traps. The status of the bait traps continues to be about as it was a year 
ago. The fermenting sugar-containing solutions and fruit juices are still considered 
the most effective. (Borden, Davis, Harman, Mote, Yothers). 

Use or Parasites. Little information has been received as to the utilization of 
parasites. Newcomer estimates that to be depended upon, the parasites should 
attack 99° of the eggs or larvae; otherwise spraying will be needed. A start was 
made in the use of Trichogramma minutum in Indiana by Davis and Steiner, but it is 
too early to report results. 

SANITATION. Several cooperators report observations which add emphasis to the 
importance of orchard and packing shed sanitation. (Harman, Haseman, Davis.) 


BIOLOGICAL STUDIES 
Of vital importance is the work which Hough has done with arsenic-tolerant 
strains of worms, to be discussed in detail by Dr. Hough before this meeting. 
Observations on larval behavior have been supplied by McIndoo, Van Leeuwen, 
and Davis and Steiner. 
Seasonal notes have been included in most of the reports. 
Submitted by, 
B. A. PorTER, 
on Behalf of the Committee 
A. L. QUAINTANCE, Chairman 
Geo. A. DEAN 
W. P. FLINt 
P. J. PARROTT 
B. A. PORTER 
LEROY CHILDs 


Voted that the report be accepted. 


PRESIDENT R. W. HarNnep: The next is the report of the Advisory 
Committee, Entomologists and Agronomists on Research and Control 
of European Corn Borer. 


THE REPORT OF THE JOINT COMMITTEE ON THE 
EUROPEAN CORN BORER 
APPOINTED BY THE AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTsS, 
THE AMERICAN SOCIETY OF AGRONOMY, THE AMERICAN SOCIETY 
OF AGRICULTURAL ENGINEERS 


The European corn borer was first discovered in the western infestation area of 
North America in the summer of 1920. Since then it has made a natural spread 
until at the present time (September, 1927) the insect occurs throughout more than 
135,000 square miles of territory in the Great Lakes district of Ontario, New York, 
Pennsylvania, Ohio, Michigan, and Indiana. Although drastic measures are being 
taken to place in operation every practical agency to retard the spread and to reduce 
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the intensity of infestation, the insect is spreading in all directions at an average 
rate of from 20 to 30 miles per year. In spite of this continued spread, however, the 
average rate of increase of the intensity of infestation has been reduced, although 
conditions have been favorable to such increase. 

Those familiar with the habits of the corn borer, the crop losses in the principal 
dent corn growing district of Ontario, and the results of the extensive studies of the 
borer in Central Europe, are convinced that the insect is of tremendous potentiality 
and ranks as one of the most alarming crop pests that has ever become established 
in America. Threatening, as it does, the corn crop of this country, upon which the 
great livestock industry depends for grain and roughage, the situation presents 
the possibility of a national calamity which calls for the keenest knowledge of the 
scientist, the wisest judgment of state and federal officials, and the closest co-oper- 
ation of the growers. 

The committee of entomologists, agronomists and agricultural engineers co- 
operating wishes to endorse and give its hearty approval to the efforts that have 
been made to control the corn borer and to commend those engaged in directing the 
research, regulatory, and extension activities designed for its control. Especial 
commendation is given to the multitude of farmers who co-operated so splendidly 
in the clean-up campaign. 

Before present control measures had been devised, or widely and completely 
applied, there was a rapid increase in the intensity of infestation. For example, in 
Essex and Kent counties, Ontario, the acreage of corn for grain was reduced about 
80 per cent between 1924, when infestation had become severe, and 1927, the first 
year during which vigorous control measures were applied. When the best known 
control measures have been applied, the rate of increase in the intensity of infestation 
has been greatly reduced. For example, in Essex and Kent counties, Ontario, in 
1927, after vigorous control measures were enforced, the infestation was reduced 
fully 50 per cent, although other factors may have helped. Likewise, in the 
United States, the rate of increase in 1927, after the compulsory clean-up, was 
less than one-fourth that of 1926, before a compulsory clean-up was generally 
enforced. 

The committee reiterates its opinion that it will be impossible to eradicate the 
borer or even to prevent its spread to corn-growing areas not yet infested. However, 
it is believed that the compulsory clean-up of 1927 not only greatly reduced the 
rate of infestation increase but has been successful in preventing serious commerical 
losses, and that the expenditure of large funds for this purpose has been completely 
justified. 

It is the desire of this committee to assist in every possible way to marshal all 
forces in an effort to give every possible support and encouragement to the extensive 
activities now under way. With this purpose in mind and after careful and complete 
investigation, the Committee suggests and recommends: 

1. That the state and provincial agricultural experiment stations, the state 
departments of agriculture, and all other agencies interested in the welfare of agri- 
culture give their support and encouragement to the federal governments toward 
a continuation of present policies in respect to quarantines, quarantine enforcement, 
and compulsory clean-up activities. Realizing, however, that with the continued 
spread of the borer, it may be necessary to modify the quarantine and scouting 
programs within the next few years. Scouting work in the area not known to be 
infested by the European corn borer, but apparently subject to infestations, should 
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be continued, and the scouting work should be extended further to uninfested areas 
in the large corn-producing states where such areas seem particularly exposed to 
infestations. 

2. That the co-operative projects in the infested areas now underway between 
agronomists and entomologists of the state experiment stations and the United 
States Department of Agriculture to determine the best types, varieties, and strains 
of corn for use under corn borer conditions be continued and expanded. The work 
in corn breeding has shown that marked variations exist among strains of corn in 
their susceptibility to corn borer infestation and in their resistance to injury. This 
field offers promise and is worthy of greater support. Studies to determine the best 
time to plant different sorts to escape commercial damage should be continued and 
efforts made to develop strains which may be planted at the optimum time to escape 
severe infestation and yet yield profitable returns. 

3. That similar investigations with respect to types, time of maturing, yields, etc., 
be carried on in the corn states not yet infested with the European corn borer. 

4. That there be made, in the area of heavy infestation, an extensive field study, 
involving a large number of fields, of the relation of time of planting to borer infes- 
tation, this to include correlative observations on soil types, varieties, height at 
peak of moth flight, and earliness of maturity. 

5. That the possibilities of the future ultimate value of parasites should be kept 
clearly in mind. To date 12 species have been introduced from Europe of which 
several have been recovered, indicating their possible establishment under our 
conditions. Five million of these parasites have been bred and liberated in the 
infested areas of the United States and Canada. It is recommended that the projects 
now underway and contemplated to introduce and establish parasites of the corn 
borer from foreign countries, be continued and enlarged as needed. These investi- 
gations should include a comprehensive study of the biology, host relationships, etc., 
of the introduced species in their native habitats and on this continent after they 
become adapted to North American conditions. This phase of the project should 
include biological studies in Europe and America to determine those species best 
adapted to present and contemplated control recommendations. Projects now 
underway to determine the biology, host relationships, etc., of native parasites of the 
corn borer should be continued. 

6. That all of the major ecological phases of the corn borer problem be given 
special emphasis both at home and abroad. The reconnaisance ecological survey 
on which a good start has been made should be extended to embrace the entire corn 
belt and should at least cover the historical and present plant associations. 

7. That since the problem of successfully combating the corn borer by mechanical 
processes depends upon a clear understanding and knowledge of the habits, life 
history, and environmental influences affecting its spread into new Lerritory, as well 
as upon the limitations of corn as to seasonal, varietal, and cultural practices, more 
extensive studies of these factors should be made, particularly those which will 
assist the engineer in making specifications for improvements on present machines, 
as well as in the design of new and specia! machines for changing conditions. 

8. That in view of the interdependence of machinery requirements and design, 
research work be undertaken co-operatively and experimental and research programs 
be correlated with federal control methods and large scale field procedure. 

9. The control of the corn borer by mechanical processes is of demonstrated 
importance and will undoubtedly continue to be so as long as the pest remains a 
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menace to the corn crop of the country. Inasmuch as this method of control must 
continue until better methods can be found, we recommend that a comprehensive 
and vigorous research program relating to mechanical methods of crop production 
and commercial utilization be initiated by state and federal agencies. 

10. We recommend particularly investigations with machinery in corn borer 
control along cultural, harvesting, and crop utilization lines. The use of rakes, 
burners, and other stalk and remnant disposal machinery and devices to supplant 
hand labor, should receive more attention. 

11. That the experiments to determine the value of plowing under corn debris 
as a means of destroying the corn borer larvae should be extended Such studies 
should include a determination of the comparative value of fall and spring plowing 
on different types of soil, on different dates and at different depths. 

12. That since the burning of crop residues is one of the means used in the 
control of the European corn borer, studies on the effect of the burning of corn residues 
on soil productivity should be continued. 

13. That consideration be given to the feasibility of determining on a large scale, 
in screened areas, the relative degrees of infestation and damage to be expected 
(1) where no effort at clean-up is made, (2) where the most practical clean-up methods 
are employed. 

14. That the rural economists be urged to continue their studies of the costs of 
the various operations involved in the clean-up program and also on changes in 
farming svstems in the areas affected. 

15. That those engaged in research along agronomic and animal nutrition lines 
study rotations with special reference to determining the degree to which it may be 
possible or desirable to substitute less susceptible crops for corn in those sections 
where the corn borer promises to become a serious pest. 

16. That investigations upon chemical insecticides, repellents, and attractants 
be continued, as well as those relating to the physiology of the corn borer and its 
chief host plants, especially corn. , 

17. That in one generation areas the study of weeds and other plants than corn 
be continued to determine what part these may play in the future as breeding hosts 
of the borer, especially in districts where, owing to the severity of the infestation, 
corn growing may be abandoned temporarily. 

18. That the state and federal extension services take every opportunity by 
demonstrations, exhibits, and lectures to acquaint their constituencies with the 
gravity of the corn borer problem, the nature of the insect and its work, and the 
methods of meeting the situation. The need of the cooperation of every grower in 
the regions adjacent to the infested areas as well as within recognized corn borer 
territory should be emphasized. 

19. That federal and state administrative authorities be urged to make available, 
at frequent intervals, up-to-date information regarding the general situation and the 
progress of investigations in the United States, Canada, and abroad, through the 
medium of bulletins, circulars, and leaflets. Also where advisable, that mimeo- 
graphed statements of progress be issued at frequent intervals to technical workers. 

20. That the committee act as a clearing house in advancing corn borer control 
measures by obtaining opinions from the entomologists, agronomists, agricultural 
engineers, and others, as to the lines of research and other methods which should 
be pursued, with special reference to needed investigations not now underway and 


which may have a practical application to the problems. 
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21. The committee recognizes that research is the basis of all progress in methods 
of control of the corn borer and recommends the fullest program of research along 
all lines offering promise of assistance and the fullest financial support for such 
research programs. 

22. It is recommended that copies of all written reports or recommendations of 
the committee be made available to the Secretary of the United States Department 
of Agriculture and the Canadian Minister of Agriculture. 


Respectfully submitted, 


Geo A. DEAN L. E. CALL H. H. MussELMAN 
~ Lawson Cagsak W.L.Buritson’ E. W. LEHMANN 
J. J. Davis J. F. Cox R. D. BARDEN 
C. J. DRAKE R. M. SALTER 
D. J. CAFFREY F. D. RICHEY 
Entomologists A gronomists Agricultural Engineers 


Joint Committee of Entomologists, A gronomists and Agricultural Engineers 


Voted that the report be accepted. 


PRESIDENT R. W. HarNeED: We will now listen to the report of the 
Committee on Insect Pest Survey. 


Mr. C. R. Crossy: I believe that Professor Hinds and I are the 
only members present at the meeting. When we met to prepare our 
report we were delighted to discover there is another Committee on 
the Insect Pest Survey which has gone into the matter very fully and 
prepared a report. Mr. Davis is chairman of that committee and 
I will ask him to present the report to the Association at this time. 


REPORT ON INSECT PEST SURVEY 

The undersigned committee of the American Association of Economic Ento- 
mologists, appointed to personally investigate the needs of the Insect Pest Survey, 
begs leave to report as follows: 

History OF Survey. The Insect Pest Survey was inaugurated in 1921 at the 
urgent request of entomologists throughovt America. The object of the Survey was 
to collect information on insect problems from month to month and incorporate 
the data in a summary or survey for the entire United States and Canada. For this 
purpose the Bureau of Entomology appointed Mr. J. A. Hyslop in charge of the 
Survey and assumed responsibility for collecting and publishing the information. 
One or more State Reporters were appointed from each state and they assumed 
the duty of collecting information on the insect situation in their respective states 
and forwarding same regularly to the central office at Washington. Regular mimeo- 
graphed monthly summaries under the title ‘“‘Insect Pest Survey Bulletin” have 
been issued each month, excepting the months of December, January, Februar) 
and March, since 1921. In addition a ‘‘Summary of Insect Conditions throughout 
the United States during 1921’’ was issued as Departmental Bulletin 1103. This 
included an excellent summary account of 19 of the more important insects and is an 
invaluable guide which, unforteanately was not continued beyond the initial number. 
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ACCOMPLISHMENTS. The Bulletin has been regularly issued and has received the 
hearty support of practically all state workers. The entomologists throughout 
the United States and Canada have expressed unusual appreciation of the service 
thus furnished. 

The BULLETIN has forewarned entomologists of possible troubles through the 
records of insect developments in surrounding states and has enabled them in many 
cases to predict and to be prepared for impending insect outbreaks. 

The Survey Bulletin has been of great service by enabling entomologists in the 
different states tc more intelligently discuss current insect problems and to more 
accurately answer letters of inquiry. 

The Survey has been an important factor in developing a spirit of cooperation 
between the workers of the states and between state and federal workers. 

Already the data which have been accumulated from month to month and from 
year to year have been used as a partial basis in forecasting insect problems and their 
use for this purpose will undoubtedly increase as the work is developed. 

The Survey has also been of service in making its accumulated records available to 
workers monographing individual insects or groups of insects. 

All of these accomplishments and many others have been made under a great 
handicap and the efforts and energy of Mr. Hyslop, in charge of the work since its 
organization, are highly commendable. 

NeEEDs. The work has been carried on by one man, assisted by one stenographer. 
No specific appropriations for this important work have ever been requested as it 
was thought desirable to give it a careful trial in a small way to determine the value 
of the project. 

The immediate value of such a survey depends on the promptness in classifying, 
tabulating and publishing the information. Because of insufficient assistance there 
has necessarily been much delay in issuing the Monthly Bulletin and the accumulated 
records have not been classified and tabulated as should be done to secure their 
greatest usefulness. 

The future value of the Survey depends on the completeness of the filing records 
and for reasons already given it has not been possible to make complete files of all 
phases of the contemplated survey work. 

It Is THEREFORE RECOMMENDED, that in view of the great value, both present and 
future, of the Insect Pest Survey Service, that better facilities be provided: 

First, to secure more prompt publications of the Bulletin; 

Second, to enable the central office at Washington to make more complete classi- 
fication of records; 

Third, to systematize method of making reports so that all will be more nearly 
comparable. 

Fourth, that immediate temporary assistance be provided for the coming fiscal 
year if at all possible and that a definite item for the Insect Pest Survey Service be 
included in the budget of the U. S. Department of Agriculture of the fiscal year 
beginning July 1, 1928. 

The present needs for the Survey service as seen by this committee include: 
One entomologist in charge. 
One assistant entomologist, versed in statistical methods. 


One clerk. 
Two stenographers. 
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It is further suggested that the annual summary of outstanding insect problems 
as given in Departmental Bulletin 1103 be continued and that special efforts be 
made to issue such reports without the usual delay in the publication of bulletins. 

Respectfully Submitted, 
W. P. Firnt 
G. A. DEAN 
J. S. Houser 
J. J. Davis, Chairman 


Mr. J. J. Davis: I might say this report was written for the express 
purpose of submitting it to the Research Director of the U. S. Depart- 
ment of Agriculture, which accounts for certain details. 

As we were instructed, this report was sent to Dr. A. F. Woods, 
Director of Scientific Work of the U. S. Department of Agriculture, and 
I have a reply under date of April 29, 1927, as follows: 

“Thank you for the valuable report on Insect Pest Survey. I can see 
the great importance of this work and shall ask that it be given careful 
consideration in making up the budget.”’ 

We submitted this to Dr. Woods just previous to the making up of the 
budget, and I have since been informed that this report was effective and 
that a definite item in the budget has been included for the Insect Pest 
Survey, and additional funds are available for this work. (Applause) 


Voted that the report be accepted. 

Mr. W. E. Hinps: I would like to ask Mr. Hyslop whether it is 
possible that mimeographed copies could be sent to county agents who 
are interested enough to request them. 

Mr. J. A. Hystop: We have certain mimeographed publications which 
have come out. As to the number of copies that will be issued, we have 
already passed that number by about 200 copies, and I fear it would 
be it quite impossible to attempt to send mimeographed copies to each 
county agent in the United States. It would be rather a bad precedent 
to start. 

PRESIDENT R. W. HaRNeEpD: The next report is that of the Repre- 
sentative to the International Zoological Congress at Budapest, 


Hungary. 

Mr. L. O. Howarp: I placed in the hands of the Secretary a plain, 
typewritten report signed by both of your delegates, Dr. J. M. Swaine 
and myself, and inasmuch as I am going to talk a little bit about the 
zoological congress at dinner tonight, I think we might spare the reading 
of that report. I can assure you, sir, if you will accept it in the order 
it is printed, there is nothing dangerous in it. 
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THE TENTH INTERNATIONAL ZOOLOGICAL CONGRESS 


The Tenth International Zoological Congress was held at Budapest, September 
3-10, 1927. It was the first one held since the one at Monaco in 1913. From our 
point of view it was especially notable, since an entomologist, Dr. G. Horvath, 
was the President. There were somewhat over seven hundred persons in attendance, 
and nearly all of the sessions were crowded. Doctor Horvath presided in a very 
efficient way and was very active not only throughout the Congress but in its prepa- 
ration. 

Since the establishment of international entomological congresses the zoological 
congresses have been perhaps slightly less attractive to working entomologists. 
Nevertheless, there was a very considerable number in attendance at Budapest, 
mainly, however, from the surrounding countries. Comparatively few Americans 
were there. 

Altogether, 254 papers were presented, of which 35 treated of entomological 
topics. In the general sessions (six in number) twenty-five addresses were made, 
only one of which was concerned with entomology, viz., a very interesting talk by 
Dr. J. Komarek of Prague, on the work against the nun moth with airplanes, illus- 
trated by moving pictures. Of the remaining 34 papers, 12 were read before Section 
VII on applied zoology. As a matter of fact, all of the papers read before this section 
were of an entomological character. Before Section VI (Arthropoda) 14 entomological 
papers were read; and before Section VIII (paleo-zoology and zoo-geography) eight 
papers were presented. Of the latter, one by Jaczewski related to the fossil Corixidae 
of Boryslaw, Poland,,and the rest (by Vandel, Navas, Czckelius, Muller, Kiss, 
Barteneff, and Uvarov) treated of some aspect of geographical distribution of insects. 
The American entomologists who read papers were Alfred Emerson, W. R. Thomp- 
son, R. N. Chapman, J. M. Swaine and L. O. Howard, all of these papers being dis- 
tinctly economic except that of Doctor Emerson. A paper was also read by Dr. 
T. U. H. Ellinger, of Chicago, detailing the efforts he had made under a private 
fund to secure cooperation of certain European biologists in working out important 
points relative to the European corn-borer. The other papers on economic ento- 
mology were presented by Jablonowski, Bako and Kadocsa, of Budapest; Ram- 
bousek, of Prague; Langhoffer, of Zagreb; Prell, of Tharandt; Stichel, of Berlin, and 
Evenius, of Stettin. 

The arrangements for the Congress were very adequate, with the single exception 
of the registration facilities. Registration was carried on with considerable incon- 
venience in a very small room with only one entrance. It is a prime desideratum in 
all large congresses that especial attention should be paid to this point. In every 
case the registration room should be very large and should have two or more entrances 
or exits. 

The City of Budapest entertained all of the members of the Congress and their 
families at a formal banquet at the largest hotel in the city, and there were numerous 
excursions to points of zoological interest. The people of Budapest were wonder- 
fully hospitable, and the Congress will go down to history as extremely successful. 

L. O. Howarp 


J. M. SwWAInE 
Delegates 


PRESIDENT R. W. Harnep: If no action is necessary, we will consider 
the report accepted. 
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The next is the report of the Committee on Amendment to the 
Constitution. 


REPORT OF COMMITTEE ON AMENDMENT TO THE 
CONSTITUTION 


Your committee has given careful attention to the Amendment to Section 1 of 
Article 3 of the constitution of the association proposed by the executive com- 
mittee in its annual report a year ago at Philadelphia. The executive committee 
as now constituted is composed of the president and the vice presidents and the secre- 
tary of the association. It is therefore composed of seven members, the terms of 
six of whom last for only one year. Only one member of the executive committee 
holds over from one year to the next. The proposed amendment provides that the 
secretaries of the sections or branches shall be added to the executive committee, 
the purpose being to have the committee so constituted that a larger proportion of 
it’s membership shall hold over from one year to the next and who shall have the 
advantage of the experience of one or more years in the management of the affairs 
of the Association. 


Your committee believes that the purpose of the amendment is good, but that it 
does not go far enough and would introduce a very objectionable feature. If the 
amendment is adopted, the membership of the committee will be increased from 
seven to eleven, five of whom or less than a majority, will hold over from one year 
to the next. The committee believes that at least a majority of the executive com- 
mittee should hold over. Again if the amendment is adopted, the committee will be 
increased by two members every time a new section or branch affiliates with the Asso- 
ciation and eventually will become too large for practical purposes. The committee 
therefore recommends that the proposed amendment be not adopted. 


Your committee believes that the executive committee as now constituted is too 
transitory for best results. It believes that the membership should be limited to a 
definite number, that the term of office should not be less than three years and that at 
least a majority of the members should hold over from one year to the next. It 
therefore proposes the following amendment to section 1, of Article 3 of the consti- 
tution to be acted upon at the next annual meeting. 


That section 1 of article 3 of the constitution shall be amended by striking out the 
whole of said section 1 of article 3 and substituting therefor, the following: 


The officers shall consist of a president, one vice-president, and an additional vice- 
president for each branch or section, who shall be elected annually, and a secretary 
who shall be elected for a term of three years, who shall perform the duties customari- 
ly incumbent upon their respective offices and as defined in the By-laws. The 
president and the last two ex-presidents and the secretary of the Association together with 
three members, one of whom shatl be elected annually for a term of three years shall consti- 
tule the executive committee, provided that at the first election after the adoption of this 
amendment three persons shall be elected as members of the executive committee, one for 
one year, one for two years, and one for three years, and provided further that on the adop- 
tion of this amendment the retiring president shall retain membership on the executive 
committee for two years after the expiration of his term and the ex-presideni who next 
preceded him shall be a member of the committee for one year. The executive committee 
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shall pass on any urgent matters that can not be deferred until the annual meeting. 
The president shall not hold office for two consecutive terms. 
Respectfully submitted, 
P. A. GLENN 
F. L. THomMas 
A. F. BuRGEss 
Committee 


Voted that the report be adopted. 


PRESIDENT R. W. HaARNeEp: The next is the report of the Committee 
for holding the Fourth International Entomological Congress in 
America. 


REPORT FOR THE COMMITTEE ON THE FOURTH 
INTERNATIONAL CONGRESS 


It will be remembered that at the last meeting of the Association a committee 
from this body, consisting of W. J. Holland, Herbert Osborn, J. G. Needham and 
the writer, submitted a report which was adopted and which contained a resolution 
inviting the Permanent Committee on Entomological Congresses to hold the Fourth 
International Entomological Congress at Ithaca, New York, in August, 1928. The 
report also contained a resolution, which was adopted, to the effect that this com- 
mittee should be continued to act in cooperation with a committee from the Ento- 
mological Society of America (consisting of F. E. Lutz, P. P. Calvert and E. D. 
Ball) to consider further details connected with the Congress. 

Following this action (and a similar one was taken by the Entomological Society 
of America) a local committee was formed at Ithaca, of which Dr. J. G. Needham is 
chairman and Dr. O. A. Johannsen is secretary, which began to work immediately 
on preparations for the Congress. 

Dr. Karl Jordan, the Secretary of the Permanent Committee, was in the United 
States in May and June; and early in June, at Ithaca, he met with the full com- 
mittee and with the chairman of the joint committee of the two organizations pre- 
viously mentioned. 

On account of the experience and efficiency of the members of the local committee, 
it has not been found necessary to call upon the members of the committee of the 
cooperating societies for active work, but solely for advice. Nevertheless, it should be 
mentioned here that one of the members of the committee of this Association, Dr. 
W. J. Holland, has been of great se1vice to the committee, and that largely through 
his instrumentality certain funds have been contributed which will be of assistance in 
assuring the attendance of a certain number of foreign delegates. 

The chairman of the joint committee visited different parts of Europe during 
July, August and September, last, and interviewed many prominent European 
entomologists. He found that much interest in the coming Congress exists in en- 
tomological circles in Europe; that a number of men are making an effort to arrange 
their plans in orde: to be present. The general feeling, however, is that it will be 
extremely difficult for European entomologists, especially those living in countries 
where the monetary_exchange is very unfavorable, to undertake the expense of so 


long a journey. 
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It is understood that Professor Herrick, of the local Ithaca committee, will be 
present at this meeting and that he will present an informal report of the work of 
that committee. 

Respectfully submitted, 
L. O. Howarp, Chairman 
W. J. HoLLAnD 
HERBERT OSBORN 
J. G. NEEDHAM 
Committee 


Voted that the report be accepted. 


PRESIDENT R. W. HarNeEpD: We will now have some remarks from 
Professor Herrick in regard to the Fourth International Entomological 
Congress. 


THE FOURTH INTERNATIONAL ENTOMOLOGICAL CONGRESS 


The FourtH INTERNATIONAL ENTOMOLOGICAL CONGRESS promises to be the 
most important entomological gathering ever held in this country. We are now 
assured, I believe, of a good attendance by European entomologists which is the one 
thing necessary to make it a truly international conference. 

The local committee, in consultation with American entomologists in various 
phases of the Science, has formulated a tentative program based largely on the pro- 
gram of the Congress in 1925 at Zurich, Switzerland. 

Following the custom of other Congresses and of the Plant Congress held at 
Ithaca in 1926, the committee decided that all papers on the program should be by 
invitation only. In accordance with that plan most of the outstanding foreign 
entomologists have already been invited and acceptances are slowly coming back to 
us. The invitations to American entomologists for papers are waiting somewhat 
on the acceptances of the Europeans but are being sent out as rapidly as possible in 
order that everyone will have ample time in which to write a paper. We hope to 
have a tentative program to present for your information early in the coming year. 

Now that we have been given rather satisfactory provision for assuring the presence 
of foreign entomologists at the Congress we desire to turn our attention to the 
entomological workers in this country and to urge you to attend and aid in making 
the Congress a truly great conference. It is your Congress in a larger sense and its 
success will depend on you and your enthusiasm and presence in Ithaca from August 
12 to the 18th. We are receiving evidence every day of the absorbing interest of 
foreign entomologists in the work, especially the economic and the ecological work 
of the American entomologists, and we feel that a really great opportunity has come 
to us. 

We have planned to spend one whole day at the New York Experiment Station at 
Geneva where Mr. Worthley has promised to have a demonstration of airplane 
dusting, of high power spraying outfits, and of farm machinery used in the clean-up 
campaign of the European corn-borer. The summer meeting of the New York 
Fruit Growers will also take place at Geneva on that day which will afford an exam- 
ple to the foreign visitors of the interest shown by the farmers of this country in 
entomology. 
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The question of finances is always an important and insistent one. We are pro- 
posing to entertain the foreign visitors while they are here to the extent, at least, 
of furnishing them with lodging free of cost. In addition we are arranging, if the 
weather permits, for one or two picnic excursions to some interesting points in 
the vicinity of Ithaca which we hope will please all of us. For these projects we 
shall need money and to meet this need we have appealed to some of the larger and 
more prosperous entomological societies in the United States and Canada. The re- 
sponse has been very gratifying. The Entomological Society of Philadelphia will, I 
understand, contribute probably $150.00 or more, while the Ontario Society has 
already, at least, $100.00 for the cause. Our own little Jugatae has already collected 
something over $100.00 and other societies are getting actively at work in this di- 
rection. We hope this Society and the Entomological Society of America will each 
contribute a generous amount so that we shall finally have a working capital, if 
possible, of at least $1,000.00. 

A final word regarding accommodations, will perhaps interest you. The very 
attractive women’s Dormitories, Sage College and Prudence Risley Hall, and the 
rooms in Cascadilla Hall, have been put at our disposal by the University. In 
these halls you will find most excellent accommodations at very reasonable rates. 
In addition, there are many good people in Ithaca who take care of thousands of 
students during the regular sessions of the University and who will be glad to receive 
an extra dollar or two from you visiting entomologists and who will in return therefor 
furnish excellent, quiet, comfortable sleeping quarters. You will also find con- 
venient restaurants, cafeterias, dining-rooms, lunch rooms, quick lunches, all-night 
lunches and any other variety of food dispensary you desire. 

Although the University has never allowed campers on the Campus because 
of the great American fetish of ‘‘Keep off the grass’’ we hope to find a convenient, 
suitable field somewhere on the College farm where those who wish can pitch their 
tents and live in the latest style of the great nomadic throng of gas-engine drivers 
that crowd the highways and byways of this continent. 

I believe we can assure you one and all of comfortable living quarters while you 
are in Ithaca together with sufficient and nourishing food and we certainly hope you 
will all come and make this Congress of yours the best that has yet been held. 

G GLENN W. HERRICK 


PRESIDENT R. W. HARNeED: I will now announce the appointment of 
the following committees: 

Committee on Nominations: A. F. Satterthwait, E. R. Sasscer and 
L. S. McLaine. 

Committee on Resolutions: W. C. O’Kane, A. C. Baker and S. 
Marcovitch. 

As an additional member of the Membership Committee to take the 
place of Harry Smith, who is not here, H. F. Dietz. 

First Vice-President W. P. Flint assumed the Chair. 

First Vice-PRESIDENT W. P. Fiint: The next item is Miscellaneous 
Business. Is there any miscellaneous business that should come before 


the Association at this time? 
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If not, the next item on the program is that of New Business. Is there 
any new business to be brought before the Association at this time? 


SECRETARY C. W. Co..ins: I have a communication from the Perma- 
nent Secretary of the American Association for the Advancement of 
Science that the Committee on Awards wishes suggestions as to out- 
standing papers presented at this Nashville meeting. This Association 
is invited to make recommendations. If any of you members see any 
outstanding papers and wish to draw up recommendations, we will be 
glad to consider them and forward them to the committee. The author 
need not be a member of the American Association for the Advancement 
of Science. 


First VicE-PRESIDENT W. P. F.int: Is there any other new business? 
(At this point the annual address of the President was delivered which 
appears in Part IT.) 


FINAL BuSINESS 
The final business was transacted Friday afternoon, December 30. 


PRESIDENT R. W. HarRNeED: Before we proceed to the final business, 
I am going to ask Dr. Howard if he will be kind enough to make a few 
remarks in regard to the collection of photographs of entomologists which 
is being made at Washington at the present time. 


Mr. L. O. Howarp: I have asked for photographs by correspondence. 
This, again, is sort of a personal fad of mine, but it has developed into 
a great national collection of international scope. We already have 
about 1600 photographs of entomologists. It is not intended to include 
solely the men who have already made their mark. I have restricted 
it only to the active members of the organization, but I wish also the 
associates, because, who knows, any of them, perhaps all of them, will 
some day become men of great attainment. See what an interesting 
start it will be to have photographs showing them in their infant stage. 
(Laughter) I want every man to send me a photograph of his body 
and soul and also to urge his associates to send theirs as well. 


PRESIDENT R. W. Harnep: I believe Dr. DeLong has something to 
bring before the Association at this time. 


Mr. D. M. DeLonc: In talking over the matter with some of the 
other entomologists present, we thought it would be an excellent thing 
at this time to send to Professor Comstock a note of our regret and 
sympathy. I wish, therefore, to present this as a night letter to be sent 
by the Secretary, if it is approved by the Association: 
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“The American Association of Economic Entomologists in session at 
Nashville regret greatly to hear of your illness, and hope for your rapid 
and complete recovery. We send greetings and best wishes to you and 
Mrs. Comstock, and assure you that this is accompanied by the sincere 
appreciation and love of all entomologists.” 


The motion was carried by a rising vote. 


PRESIDENT R. W. HarneD: We will now call for the report of the 
Committee on Resolutions. 


REPORT OF RESOLUTIONS COMMITTEE 


The Resolutions Committee transmits and endorses the following communication 
from the Committee on Policy: 

The American Association of Economic Entomologists desires to place on record 
its appreciation of the work of the United States Department of Agriculture in 
establishing field stations in foreign countries for the purpose of studying insect 
pests, plant and animal diseases already introduced or likely to be introduced into 
this country. Each year has emphasized the value of this policy and the desirability 
of its further extension. We urge that additional support be provided for the im- 
mediate extension of this very important work. It is recommended that the in- 
coming President appoint a committee of three and that the American Phytopatho- 
logical Society be requested to appoint a similar committee to present the needs for 
the further development of these projects to the Secretary of Agriculture. 

The Resolutions Committee presents the following: 

Resolution on Acknowledgments. 

Acknowledging gratefully the fact that this meeting of the American Association 
of Economic Entomologists has been second to none in the thorough arrangements 
provided for its work and entertainment, and that it will stand out as one of the most 
interesting, enjoyable and profitable meetings in the history of the Association. 


Be It REsoL_vep, That the secretary of this Association be instructed to convey 
its very hearty and sincere thanks to each of the following: 

G. M. Bentley, A. C. Morgan, R. W. Leiby, O. I. Snapp, J. M. Robinson, R. W. 
Harned, and President H. A. Morgan; The Cotton States Branch of the American 
Association of Economic Entomologists: The Nashville Chamber of Commerce, 
and especially its secretary, V. P. Porter; Vanderbilt University, and especially Dr. 
J. P. Kellar and Dr. Geo. R. Mayfield; The Y. M. C. A. Graduate College; Peabody 
College; Scarrett College; Ward-Belmont College;The newspapers of Nashville; 
The Bov Scouts of Nashville. 

The Resolutions Committee presents the following Resolution on Training of 
Entomologists : 

Recognizing the fact that entomology is a living science and its practice a develop- 
ing profession; That positions to be filled by entomologists grow constantly more 
specialized; That training for such positions must prepare adequately in relatively 
new and specialized fields of entomology. That adequate groundwork in the 
broader aspects of entomology and related sciences remains essential; That under 
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these conditions readjustment of the items of training becomes necessary from time 
to time; That continual study of the problem is essential in order that training may 
become and remain equal to the demands made upon the man entering entomology; 
That such study may wisely include the experience and point of view of men em- 
ploying entomologists; 

Be It ReEso_veD, That the incoming president of this Association appoint a 
committee of five men who are in the position of employers of entomologists in 
various fields of the profession, this committee to confer upon the requirements 
of the several fields, as well as the essentials of foundational training, and to present 
to this Association at its next meeting a tentative list of subjects that should be 
included in the training of an entomologist, including both foundational and special- 
ized items, with their proportionate weight in such training. 

W. C. O’KANE 

A. C. BAKER 

S. MARCOVITCH 
Committee 


Mr. W. C. O’Kane: The Committee presents as its first resolution 
one handed to it by the Committee on Policy, and carries the further 
signatures of the Committee on Resolutions. 


Voted that the first resolution be adopted. 


Mr. W. C. O’Kane: The second resolution is one we have great 
pleasure in presenting. 


Voted that the second resolution be adopted. 


Mr. W. C. O’Kane: The next resolution is on training of entomolo- 
gists. 


Voted that resolution No. 3 be adopted. 


Mr. W. C. O’Kane: The 4th resolution has to do with the program 
and is more a matter of terminology than it is otherwise. We think it is 
not in conflict with the wishes of the Committee on Program but is 
intended to specify better what a five-minute paper is. 

The resolution recommended that a summary of not more than 500 
words be prepared and presented as an abstract at the meeting instead 
of the present limitation of 5 minutes. This was presented as a sugges- 
tion for consideration by the program committee. 

This resolution led to considerable discussion, it being the consensus 
of opinion that it was better to adhere to the time limit, allowing the 
author freedom to use the time in whatever way was considered best. 


It was voted that this resolution be laid on the table. 
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PRESIDENT R. W. Harnep: Next is the report of the Committee on 


Membership. 


BUSINESS PROCEEDINGS 


REPORT OF COMMITTEE ON MEMBERSHIP 


The Committee on Membership submits the following report: 


1. It recommends for election to associate membership the following 74 persons: 


Anderson, W. E. 
Ballou, C. H. 
Bare, C. O. 


Beal, J. A. 
Bibby, F. F. 
Bliss, C. I. 


Bruce, W. G. 
Burrell, R. W. 
Butcher, F. G. 


Carpenter, H. H. 


Clark, S. W. 
Cowan, F. T. 
Davis, C. N. 
Denberry, E. P. 
Ditman, L. P. 
Drury, C. W. 
Ficht, G. A. 
Gaines, J. C. 
Glover, L. C. 
Grady, A. G. 
Graham, Castillo 
Gray, John 
Green, C. E. 
Grimes, M. L. 
Hall, D. G. 


Harlan, W. R. 
Henerey, W. T. 
Hering, P. E. 
Herr, E. A. 
Hills, O. A. 
Hines, Chesley 
Howard, Samuel 
Hull, F. M. 
Irish, C. F. 
Jones, S. C. 
Keck, C. B. 
Kile, H. J. 
Kirkpatrick, A. F. 
Livingston, B. P. 
Lyon, S. C. 


McAlister, L. C., Jr. 


McCampbell, S. C. 
Martin, C. H. 
Meacham, F. B. 
Melvin, Ray 
Metzger, F. W. 
Morofsky, W. F. 
Moser, J. C. 
Neiswander, R. B. 
Nichol, A. A. 


2. The committee recommends that the following 


transferred to active membership: 


Alexander, C. P. 
Barnes, D. F. 
Bigger, J. H. 
Brannon, L. W. 


Broadbent, Bessie M. 


Brown, Luther 
Bulger, J. W. 
Carter, Walter 
Chambers, E. L. 
Douglass, J. R. 
Eddy, C. O. 
Ellington, G. W. 
Evenden, J. C. 
Fisher, C. K. 





Fleming, W. E. 
Friend, R. B. 


Granovsky, A. A. 


Harris, H. M. 
Howell, P. A. 
Hutson, Ray 
Kimball, H. H. 


Jacobson, W. C. 


Langf« ord, G. S. 
Lewis, H. C. 
Lyle, Clay 
MacLeod, G. F. 
McClendon, S. E. 
Mickel, C. E. 


Norris, R. K. 
Owen, W. L. 
Parker, W. B. 
Riley, H. K. 
Roberts, R. A. 
Russo, Giuseppe 
Ryberg, M. E. 
Savage, J. R. 
Sheaffer, F. E. 
Sheldon, H. B. 
Smith, F. A. 
Symonds, C. M. 
Thompson, W. L. 
Thomson, J. R. 
Toyne, Arthur 
Ulman, P. T. 
Walker, H. G. 
Wallis, R. L. 
Wagner, G. B. 
Wardle, R. A. 
Wheeler, A. J. 
Woodhams, G. E. 
Yeomans, M. S. 
York, C. H. 


42 associate members be 


Noble, W. B. 
Painter, H. R. 
Patch, L. H. 
Reed, W. D. 
Richmond, E. A. 
Schweiss, G. S. 
Searls, E. M. 
Smith, F. F. 
Stirrett, G. M. 
Swingle, H. S. 
Vance, A. M. 
Van Leeuwen, E. R. 
Wallace, F. N. 
Willard, H. F. 


ae 
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3. The committee recommends that the following persons be re-instated to as- 
sociate membership: 


Fletcher, R. K. Moulton, Dudley Snow, S. J. 
Gray, G. P. Pack, H. J. Stene, A. E. 
Hoke, Gladys Sams, C. L. 


4. The committee recommends that the resignations of the following members 
be accepted: 
ACTIVE ASSOCIATE 


E. M. Ehrhorn Armstrong, G. M. 
Boyd, G. W. 
Dobroscky, Irene D. 
Needham, P. R. 
Pinckney, J. S. 


5. The committee recommends that the dues of J. H. Merrill, an Active member, 
be remitted for the years 1927 and 1928. 

6. The committee recommends that C. L. Marlatt and R. W. Harned, be ad- 
mitted to Life Membership. 

7. The committee recommends that Friedrich Stellwaag, Associate member, be 


transferred to Foreign membership. 
Harry S. Smita 


J. A. Hystop 

Harry F. Dietz (pro tem) 

Dwicat M. DeELonG 
Committee 


Mr. L. O. Howarp: What about life members, do we have any? 

SECRETARY C. W. Co.tins: We have five to date: three voted in 
previously and the two recommended in the list just read. 

Voted that the report be accepted and the recommendations adopted. 

PRESIDENT R. W. HaARNeED: Are there any other committees to report 
at this time’ Is the Advisory Committee of the Journal ready to make 
nominations ’ 

Mr. J. W. McCo.tocu: I am the only member of the Advisory 
Committee of the JouRNAL present; however, I would like to nominate 
E. P. Felt as Editor, W. E. Britton as associate editor and C. W. Collins 
as business manager. I am sure the rest of the Board concur with me 
in the recommendation. 


Voted that the report be accepted and the recommendations adopted. 
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PRESIDENT R. W. HARNED: The next is the report of the Committee 
on Nominations. 


REPORT OF COMMITTEE ON NOMINATIONS 
President: W. B. Herms. 
First Vice-President: J. E. Graf. 
Vice-President (Pacific Slope Branch): R. S. Woglum, Los Angeles, Calif. 
Vice-President (Cotton States Branch): G. M. Bentley, Knoxville, Tenn. 
Vice-President (Eastern States Branch): P. J. Parrott. 
Vice-President (Section of Plant Quarantine and Inspection): L.S. McLaine. 
Vice-President (Section of Apiculture): H. F. Wilson. 


STANDING COMMITTEES 

Committee on Policy: R. W. Harned, A. and M. College, Miss., 1932. 

Membership: Harry F. Dietz. 

Advisory Board: W. F. Brittain, C. L. Metcalf. 

U. S. National Museum: Harry H. Knight. 

Board of Trustees for Permanent Fund: R. W. Doane. 

Councillors for the American Association for the Advancement of Science: George 
A. Dean, Glenn W. Herrick. 

Trustees for Crop Protection Institute: W. P. Flint. 

Representatives on Council of Union of American Biological Societies: A. L. 
Quaintance, C. R. Crosby. 

Representative on Board of Trustees of Tropical Plant Research Foundation: 
Herbert Osborn. 

The Committee respectfully renominates the present personnel of the following 
Committees and recommends that the Association specify the plan of determining 
the expiration of term of each member of the several Committees, on: Nomenclature, 
Insect Pest Survey, Research Work on the Control of the European Corn Borer, 
Program, Endowment Fund, Research Work on Biology and Control of the Codling 
Moth. 

A. F. SATTERTHWAIT, Chairman 
E. R. SASSCER 
LEONARD S. MCLAINE 

Commuttee 


Voted that the report be accepted and the nominees elected. 


PRESIDENT R. W. Harnep: I believe that Vice-President Bentley 
is the highest ranking officer of the new administration present. I will 
ask Past Presidents Quaintance and Burgess to escort him to the Chair. 

Past Presidents Quaintance and Burgess escorted Mr. Bentley to 
the Chair. 


PRESIDENT R. W. Harnep: Professor Bentley, I predict your ad- 
ministration will be the most successful that the Association has ever 
had. (Applause) 

Vice-President G. M. Bentley assumed the Chair. 
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Vice-PRESIDENT G. M. BENTLEY: The next matter, as I understand 
it, is miscellaneous business. 


Mr. L. O. Howarp: While the report of the Committee on Resolutions 
included the simple words R. W. Harned, I am not content to let the 
matter rest there. I, therefore, move, sir, that the Association resolves 
it owes much of the success of this meeting to the tact, courtesy and 
efficiency of the retiring President, Mr. Harned. (Applause) 


Vice-PREsIDENT G. M. Bentvey: Is there any other miscellaneous 
business ? 

Mr. Witi1am Moore: Something further on the presentation of 
papers: I was wondering whether it would be possible to have the 
Program Committee empowered to pass on certain papers. That is, 
suppose a member had a paper which he considered of national im- 
portance, and it was one which could not be condensed readily to five 
minutes, and he wanted ten or fifteen minutes. He could have it 
presented to the Program Committee in advance. The Program Com- 
mittee might permit one or two such papers for each meeting. I just 
give that as a suggestion, not as a motion, and would like to know if 
anybody else has any ideas along that line. 

Vice-PRrEsIDENT G. M. Bent ey: Is there any further miscellaneous 
business ? 

Mr. C. L. Metcatr: There is one thing, it seems to me, has spoiled 
the perfect arrangements for these meetings, and that is the equipment 
provided for projection. I don’t know whose business it is, but certainly 
this Association ought to outlaw the daylight projection which has been 
inflicted upon us for the past several years as a substitute for our former 
dark-room projection. 

A number of members have come with their data condensed on 
lantern slides in an effort to save time and make their presentation, 
and it has been completely ruined by our inability to project far 
enough for anyone to see. I don’t know what to suggest, but it ought 
to be brought to the attention of those who make arrangements for 
future meetings that we will not be satisfied with this type of projection. 


Vice-PresIDENT G. M. BeEnt.ey: In regard to local arrangements 
for this meeting, would say that the furnishing of lanterns and screens 
was given over to the Bausch & Lomb people. We looked to Dr. Kellar 
for meeting rooms and it would seem to me that this matter would come 
within the scope of duties of the Secretary for adjustment. 

Is there anything else? 
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Mr. J. J. Davis: Ever since the dinner a few evenings ago I have been 
thinking over a remark made regarding the need of—I don’t know 
whether we call it publicity, but I might use that term—publicity of 
entomology. I think there is a greater need. I will agree we have had 
sufficient publicity on the corn borer, but, regarding other matters, we 
could utilize to advantage additional publicity. I believe the A. A. A. S. 
is not giving the entomological sections sufficient satisfaction in publicity 
of the meetings. 

It seems to me we could, to very great advantage, have a publicity 
man whose business it would be to present matters of publicity to the 
local and associated press. I would like to suggest that this matter be 
given some consideration by the Committee on Policy. 


VicE-PRESIDENT G. M. Benttey: I think that is extremely timely 
and very important. 


Mr. A. F. Burcess: I am thoroughly in sympathy with what Professor 
Davis has said. I would suggest that you refer it to the Executive 
Committee rather than the Committee on Policy, because they could 
take action, if it reacted favorably, in time to put the matter in operation 
for the next annual meeting. I understand it is to be in New York City. 
It will probably be a larger meeting. An arrangement of that sort seems 
to be of big benefit to the Association and all concerned. It could be 
worked out for the 1928 meeting. 

Vice-PREsIDENT G. M. BENTLEY: Professor Davis, was that in the 
form of a motion or suggestion ? 

Mr. J. J. Davis: It was in the form of a suggestion, but I will make a 
motion to that effect. 

The motion was seconded and carried. 

Vice-PRESIDENT G. M. BentLey: The next is fixing the time and 
place of the next meeting. 

SECRETARY C. W. Co.ttins: I recommend that the time and place 


of the next meeting be the same as that of the A. A. A. S., namely: 
New York City in December. 


Vice-PRESIDENT G. M. BentLey: Before we adjourn there is one 
matter I want to take up. I am sorry the higher officer is not here to 
present this, but I want to say the Cotton States Entomologists have 
been very proud of the opportunity they have had presented to them of 
having their many friends as their guests for a few days. 
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There are so many who have taken an active part in accomplishing 
the few things that have been attempted, that time would not permit 
me to mention all of them, but I wish to refer to a few at this time. 
Among those, I mention first Professor Harned; second, Mr. Oliver 
Snapp and third I wish to mention Mr. A. C. Morgan, then the assistants 
from the three states that those men represent as well as the assistants 
we have here in Tennessee, as being men who have helped put over the 
few things we have had on the side. We are very proud to have had 
you in the new South. We hope you will carry away good impressions 
and that you will come back to us when the opportunity presents itself. 

Mr. W. E. Hinps: Before the meeting adjourns I think it may be in 
order to state that the Cotton States Entomologists are going to hold 
an adjourned session at Memphis, February 1, 2 and 3 in connection 
with the annual convention of the Southern Agricultural Workers, and 
we would like to say that all entomologists, whether members of 
the Cotton States Branch or not, wiil be extremely welcome at that 
gathering. 

Mr. P. J. Parrott asked for and secured favorable consent of the 
members of the Eastern States Branch during the meeting to hold the 
next summer meeting of that Branch at the time of the International 
Congress of Entomologists which will be held at Ithaca, N. Y., August 
12 to 18, 1928, and not to have a trip through the Hudson River Valley, 
N. Y., as originally planned. 

Vice-PrRESIDENT G. M. Bent vey: Is there any further business’ 
If not, a motion to adjourn is in order. 


ADJOURNMENT: 3:25 o'clock. 


PART II. ADDRESSES, PAPERS AND DISCUSSIONS 


The address of the President was delivered at the close of the afternoon 
session, Wednesday, December 28, Vice-President W. P. Flint in the 
Chair. 

Vice-PRESIDENT W. P. Fiint: The next item is the Annual Address 
of the President, R. W. Harned. 
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ENTOMOLOGY IN THE SOUTHERN STATES 


By R. W. Harnep, Entomologist, A. & M. College, 
Mississippi 
ABSTRACT 


A brief resumé of entomology in the eleven Southeastern states known as the 
Cotton States is given together with a study of the distribution of entomologists 
throughout the United States. Brief mention is made of the early development along 
entomological lines, including the organization of the Cotton States Entomologists. 
Tabulations indicate the activities at the present time along the lines of research, 
teaching, extension entomology, regulatory work, and insect collections. Among 
the other subjects discussed are: the relation of insects to economic and industrial 
progress in the Southern States; some of the important entomological achievements 
in this region; and the confidence that is placed in the entomologists by the public. 
A brief tribute is paid to the service given by amateur entomologists, and an opti- 
mistic forecast is given regarding the future of entomology in this region. 





This discussion is not presented with an exaggerated opinion of the 
importance of Southern contributions to entomology, but the subject 
was suggested by the fact that one year ago today when this Associ- 
ation was holding its 39th annual meeting in Philadelphia, a report was i 
submitted that contained the following recommendation :! 

That the place of the next annual meeting be left in the hands of the Executive 
Committee, with the suggestion that they consider the advisability of holding the 


annual meeting at a different time or different place from the regular meeting of the 
American Association for the Advancement of Science. 


a ae 


A similar recommendation was made to the Entomological Society 
of America. | 
The members from the Southern States had been anticipating for 
several years the opportunity of having with them in the South the 
entomologists from the Northern and Western States and from Canada. 
Some had been anticipating the opportunity of attending these meetings 4 
without the expenditure of so much time and money as had been 
required of them for years in attending the meetings in the North and . 
Middle West. Others in this region, who had never had the opportunity ) 
of attending the meetings because they were usually held so far away, ( 


‘After presenting this address the author learned that he had misinterpreted the 
purpose of this recommendation, which was really intended to propose that the Ex- ' 
ecutive Committee consider the advisability of holding an annual meeting apart 
from the general meetings of the American Association for the Advancement of 
Science as a meeting of entomologists only. This resolution was not approved by the 
Association. 
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were looking forward to the privilege of meeting many entomologists 
from other sections of this country and Canada. Therefore the sug- 
gestion that we might not meet at Nashville came as a surprise and 
disappointment to the members from this section of the country. 

Instead of holding the annual meetings less often in the Southern 
States, some of us had been hoping that with the growth and develop- 
ment that the South has been making along all lines during recent 
years, we might hope to have these meetings held in this region more 
frequently. 

Thirteen years had passed since the 26th annual meeting was held 
in Atlanta in December 1913, which was the last meeting held in this 
section of the country. It had been known for several years that the 
American Association for the Advancement of Science would meet 
this year in Nashville. It had been an unbroken precedent since 1891 
for this Association to meet at the same time and place as the American 
Association for the Advancement of Science, while the Entomological 
Society of America had always since its organization in 1906 met with 
that Association. 

Why was it that some of our members preferred not to have this 
meeting held in the South? 

In reply to my casual inquiry, one stated that he thought the meeting 
should not be held in the South because it was so far away that most 
entomologists could not afford to spend the necessary time and money 
for the trip. Probably his real impression was that there were so few 
entomologists in the South that they could scarcely be considered in 
making plans for the annual meetings. Another was in favor of holding 
this meeting further North because Nashville was so far from any 
important entomological activity, and a third suggested that there 
were so few entomologists in the South that the attendance would be 
very small. 

These incidents that occurred in Philadelphia a year ago impressed 
me with the fact that some of our members apparently had little 
appreciation of what had been accomplished along entomological lines 
in the Southern States, as well as the entomological progress now being 
made in this section of the country. 

In referring to the Southern States I have in mind those states that 
are generally known as the Cotton States. The Cotton States Branch 
of this Association is composed of the members in eleven states—North 
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, 
Louisiana, Texas, Tennessee, Arkansas, and Oklahoma. Geographic- 
ally they are the Southeastern States of the United States. 
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GEOGRAPHICAL DISTRIBUTION OF MEMBERS IN THE NATIONAL 
ENTOMOLOGICAL SOCIETIES 


As the suggestion had been made that there was so little interest 
in entomology and so few entomologists in the Southern States, that 
even though 14 years had passed since the last previous meeting in this 
section of the country, it would be advisable to meet elsewhere, although 
to do so would break a precedent of 36 years of meeting annually with 
the American Association for the Advancement of Science, it occurred 
to me that it might be of interest to determine if possible in what states 
there really exists the greatest interest along entomological lines. 
Various means of gauging the entomological interest in the different 
states were considered. It was decided that possibly the distribution 
of the membership of this Association might be about as satisfactory 
a method as any to determine the relative interest in entomological 
matters throughout North America. As it would seem that the ento- 
mologists would not be likely to become members of an organization 
that seldom or never held its meetings near enough for them to attend, 
and since most of our meetings had been held in the Eastern and 
Northern States, it appeared that the Southern and Western States 
might be at a disadvantage if our membership was used as the gauge 
to determine entomological interest. Certainly the advantage, if any, 
would be with the sections where most of the meetings have been held. 
However, a study of the distribution of our membership revealed some 
interesting facts. 

Although this Association has never held a regular meeting in or near 
California, and although there are seven states that have larger popu- 


lations, California has the largest number of members in the Association. . 


Knowing something of the great progress that California has made 
along entomological lines, and the many leading entomologists that 
reside in that state, it was really not surprising to find California heading 
the list. It was a surprise, however, to learn how far she was in the 
lead of states with much greater populations. It was also surprising 
to find that Florida, Louisiana, and Mississippi, were leading such 
states as Kansas, Connecticut, Iowa, Missouri, and Minnesota. Con- 
sidering the great achievements of Canadian entomologists and the 
outstanding leaders from that Dominion, it was a surprise to find that 
Canada has only 34 members. Our members in the United States 
and Canada are distributed as follows: 








468 tae 
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MEMBERS MEMBERS 
STATE Active Associate Total STATE Active Associate Total 
California 39 48 87 Arizona 3 7 10 
New York 25 34 59 Colorado 6 4 10 
Massachusetts 27 31 58 South Carolina 3 7 10 
District of C. 43 15 58 Washington 7 3 10 
Ohio 16 25 41 Utah 4 4 8 
Mississippi 6 30 36 Arkansas 3 4 7 
Pennsylvania 18 18 36 Idaho 1 6 7 
New Jersey 14 16 30 Maryland 5 2 7 
Louisiana 9 15 24 Montana 5 2 7 
Illinois 14 9 23 West Virginia 4 3 7 
Texas 8 15 23 Alabama 1 4 5 
Florida 12 10 22 Maine 4 1 5 
Kansas S 12 20 Nebraska 3 2 5 
Virginia 7 9 16 New Hampshire 3 2 5 
Connecticut 10 5 15 Oklahoma 1 2 3 
Iowa 9 6 15 Wyoming 2 1 3 
Michigan 5 8 13. Delaware 2 0 2 
Missouri 4 9 13. Kentucky 2 0 2 
Oregon 6 7 13. Nevada 1 1 2 
Tennessee 6 7 13. South Dakota 2 0 2 
Wisconsin 4 9 13. New Mexico 0 1 l 
Georgia 5 7 12. North Dakota 0 1 l 
Indiana 6 6 12. Vermont 1 0 1 
Minnesota 7 5 12 Rhode Island 0 0 0 
North Carolina 6 5 ll Canada 20 14 34 


Merely giving the number of members of our Association in each 
state probably does not indicate the entomological interest in the 
various states as satisfactorily as a comparison of our membership 
with the total population. This method, used by the American Associ- 
ation for the Advancement of Science, was tried with interesting results. 
Leaving out the District of Columbia with 133 members per million 
population, Arizona, Nevada, and California take the lead with 30, 
26, and 25 per million; Florida is in fourth place with 23 per million; 
and then follow Mississippi, Utah, Oregon, Idaho, and Wyoming with 
20, 18, 17, 16, and 15 per million. The first Eastern State is Massa- 
chusetts in tenth place with 15 members per million population. The 
other states are as follows: 




















February, '28] HARNED: ENTOMOLOGY IN THE SOUTHERN STATES 63 
ee 13 South Carolina..... 6 #Georgia........... 4d 
BN, oon tos 3S Now Yoel. ...ss«<. G BRO occcscicae 4 
RE 11 Tennessee......... G Be co ccceke 4 
New Hampshire.... I1 Minnesota......... @° FROs . cee ncses 4 
Commecticut........ 13 Wiscomem......... 5 South Dakota...... 3 
5s occas Ry I Oe oo ee ore 5 Vee ys oc seek 3 
New Jersey........ 10 Maryland......... 5 New Mexico....... 3 
Delaware.......... 9 West Virginia...... § FRc ionntasse 2 
Washington...... 7 North Carolina... 4 North Dakota...... 2 
aa ae 7 Pennsylvania....... 4  Oklahoma......... 1 
Virginia . 2 Se. . ws vss & Kenteaiy.......:. 1 
Maine...... ve —_— ae 4 Rhode Island...... 0 
RE, ook any 6 Nebraska.......... 4 


Since very few of our colored friends have displayed much interes 
in entomology, and practically all of our members are white, it seemed 
that it might be proper to determine the entomological interest in the 
various states by comparing our members to the total white population. 
When that was done, to my pleasant surprise, I found that next to the 
District of Columbia with 177 members per million of white population, 
my own state of Mississippi is leading with 42 members in this Associ- 
ation to each million of white population. Florida is second with 34. 
Then follow Arizona, Nevada, and California with 34, 28, and 27 per 
million. Louisiana with 22 is in sixth place, followed by Utah, Oregon, 
Idaho, and Wyoming. Massachusetts in eleventh place is once more 
the leading state from the Northern and Eastern part of the country. 
According to number of members per million of white population, the 
states rank as follows: 


District of Columbia 177 Colorado..... . se. SRR. «cons c nce 
Mississippi , 42 Delaware......... > Wiscomeie.......<; 5 
Florida . o& Viepinia........... BO Femmevivemie....... 4 
Arizona .. 384 New Jersey...... ee re 
re . 28 Washington. . a eee 4 
California. . ‘ee Dad 6 acres 7 Nebraska.......... 4 
Louisiana ..... ... 22 Temnessee.... 4 Seis ct casasace oe 
Utah.. 18 Maine.. 7 Michigan.......... 1 
Oregon : 17 Georgia. eae ( BR ei sisecne, 
Idaho. ..... 16 lowa...... ....... 6 South Dakota...... 3 
Wyoming. .. 16 North Carolina..... 6 New Mexico....... 3 
Massachusetts... . . . ‘Wes ccccescscss, (@ 3 
Momtema.......... 1B New VYouk........ G CURRROR, . oxi cess 2 
South Carolina..... 12 Maryland......... 6 North Dakota...... 2 
NS x ae sae eon {2 Arkansas. . eee oe! l 
New Hampshire. . . 11 West Virginia...... 5 Rhode Island....... 0 


Connecticut dates 





+ 


— 
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As the objection might be raised that a study of the distribution of 
the economic emtomologists does not give a true index of the interest 
in entomology in the various states, lists were prepared by states of 
all persons who are members of this Association, the Entomological 
Society of America, or of both organizations. This does not greatly 
change the results, but is somewhat more favorable to the Eastern 
and Northern States. Our sister society is stronger in those states than 
is this Association. Considering the total number of persons who are 
members of one or both Associations, New York leads with 114 and 
California drops to second place with 108, but in proportion to total 
population California is far ahead. The distribution by states of the 
persons who are members of the American Association of Economic 
Entomologists or the Entomological Society of America, or of both 
of these organizations, is as follows: 


New York.... . 114 _~ ‘~Virginia.... ... 20 Nebraska. . 8 
California...... 108 Connecticut. . 19 West Virginia 8 
Massachusetts...... 97 Minnesota.... 19 Idaho 7 
District of Columbia 66 Tennessee...... 15 Maine “4 7 
Pennsylvania...... 63 Wisconsin... .. , 15 New Hampshire 7 
Ohio.... 58 Maryland. ... 14 Alabama 6 
Mississippi. . . 38 North Carolina. 14 North Dakota 6 
0 37 ~=©Georgia..... 13. Oklahoma. . 5 
New Jersey. ... » ae GI. cs ees 13. Delaware 4 
Florida. . ....... 83 Washington ; 13. Kentucky. 4 
Kansas...... 3i Utah.. ; 12 Nevada 3 
Louisiana 26 Colorado..... 12. Rhode Island. 3 
Texas 24 South Carolina..... 11 Wyoming 3 
eee aa Re 10 New Mexico 2 
Indiana...... 21 #Montana...... 9 South Dakota. . 2 
Missouri. oper an 6S... ..... 8 Vermont 1 
Michigan. ... 20 


A study of the distribution of our members now as compared with 
previous years is favorable to the Southern and Western States. It 
indicates that our membership has in recent years been increasing more 
rapidly in these regions than in the Northern and Eastern States. 
At the first annual meeting of this Association in 1889, twenty were in 
attendance with one member, or 5%, from the Southern States. For 
the next fifteen years the Southern States averaged less than 10% of 
the members. There has been a gradual increase since 1904 until 
now this region furnishes approximately 20% of the members. 

Bacon is quoted as saying: “‘Every man is a debtor to his profession.”’ 
Certainly it is the duty of every entomologist to become a member 
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of the entomological societies to which he is eligible. We have two 
great sister societies, the Entomological Society of America, and the 
American Association of Economic Entomologists, working in the 
closest harmony. Three hundred and eighty-eight of us are members 
of both organizations. Both of them are rendering real service. They 
should continue to grow and rank high among the scientific societies 
of America. The value or importance of a scientific society cannot 
be judged by the number of members, but members are’ absolutely 
essential and organizations of this kind should make a healthy growth 
from year to year. In every state there are undoubtedly persons who 
have not joined these societies who are eligible for membership. They 
would be benefited by membership. Frequently an invitation or sug- 
gestion is all that is necessary. Is it not our duty to our friends, as well 
as to our profession, to encourage them to affiliate with us? The time 
that I have taken to discuss the distribution of our membership will 
not have been wasted if it encourages our members in the Southern 
States, as well as in other regions, to do more towards increasing the 
membership of our societies. 

In the early days conditions were not favorable for the development 
of entomologists in the Southern States. The country was thinly settled, 
and there were few colleges and universities. Most of the young men 
who went to college were from wealthy families. They usually attended 
some of the eastern colleges, and returned to manage plantations, or to 
practice law or medicine. There were a few who were greatly interested 
in insect life from one angle or another, but practically none who could 
be called entomologists. The few who might have developed into 
entomologists were isolated. They knew no others who had similar 
interests. They had no library facilities. They had no contact with 
entomologists or entomological works in Europe or in other sections 
of this country. The opportunities for the development of a Harris 
or a Say or a Fitch were not good and none appeared. 

After the Civil War conditions were less favorable. The states and 
the people were bankrupt. The war had levied a terrible toll and the 
reconstruction period was a nightmare. Thousands of the most pro- 
gressive young people moved to other states where they and their 
children have played an important part in the development of those 
states. Except the work of numerous pioneers including Smith and 
Abbott about 1790, and Thomas Say about 1820, and the notable 
contributions of Glover, Riley, Comstock, Howard, Marlatt, Schwarz, 
Hubbard, Ashmead, and other federal workers, comparatively little 
real entomological work was done in the South until sometime after 
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the establishment of the agricultural experiment stations. Even to 
the present time most of the entomologists in the South have come 
from Northern States, or have obtained their training in Northern 
colleges and universities. 

Through their students the South is under great obligations to Com- 
stock, Fernald, Osborn, Forbes, Bruner, and others who have played 
such an important part in the development of entomology in this 
country, not only by their own researches, but also by the students 
they have sent out to blaze entomological trails in other states. 

Although most of our entomologists of note have received their 
college training in Northern States, there are a few exceptions. The 
fact that Dr. A. L. Quaintance is the product of Florida and Alabama 
colleges shows that able entomologists may be produced in this region. 

Cotton States Entomo.ocists. Although the group known as the 
Cotton States Entomologists has been formally recognized as a branch 
of this Association for only two years, it has in reality been in ex- 
istence for more than 23 years. Meeting at irregular intervals this 
group of entomologists in the Southern States has had an organization 
and has held many meetings, some of them devoted chiefly to one or 
two topics, while others have had more varied programs. This rather 
informal organization was probably the first association of its kind in 
this country, that is, an association of economic entomologists repre- 
senting a large group of states, geographically located so that they 
have many entomological problems in common. This association 
covered the field now represented by the Cotton States Branch of the 
American Association of Economic Entomologists, and by the Southern 
Plant Board. Both of them are direct outgrowths from it. 

In Entomological News for November, 1904, appears a report of the 
first meeting of the Official Entomologists of the Cotton Belt held in 
Jackson, Mississippi, on August 2, 1904, to discuss matters relating to 
state quarantines. 

The officers elected were: C. E. Chambliss, Clemson College, South 
Carolina, Chairman; A. W. Morrill, then with the United States Bureau 
of Entomology, Secretary; and as additional members of the Executive 
Committee, H. A. Morgan, then in charge of the entomological work 
in Louisiana, and Glenn W. Herrick, who held a similar position in 
Mississippi. Others in attendance at this first meeting were Wilmon 
Newell of Georgia, E. D. Sanderson of Texas, W. V. Reed of Missis- 
sippi, and W. D. Hunter of the United States Bureau of Entomology. 

This meeting held at Jackson, Mississippi, on August 2, 1904, is of 
special historical significance as probably the very beginning of the 
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the regional branches of this Association and also of the regional Plant 
Boards. 

The second meeting of the Association of Official Entomologists of 
the Cotton Belt was held at Atlanta, Georgia, on May 6, 1905. A 
report of this meeting by A. W. Morrill, Secretary, appears in Ento- 
mological News for September, 1905. Among the dozen or more in 
attendance were Wilmon Newell, Glenn W. Herrick, H. A. Morgan, 
G. M. Bentley, W. D. Hunter, and A. W. Morrill. Since then meetings 
have been held at Memphis, Houston, Vicksburg, Tallulah, New 
Orleans, Birmingham, Gainesville, Atlanta, and probably other places. 
Often more than 50 entomological workers have been in attendance. 
On several occasions there was so much interest in certain topics under 
discussion that 100 and even 150 people have attended. 


ENTOMOLOGICAL ACTIVITIES AT THE PRESENT TIME 

In order to present in definite form just what the Southern States 
are doing in various phases of entomology, I have made a compilation 
regarding thé activities of the eleven states in this region in entomo- 
logical research, the teaching of entomology, extension work in 
entomology, regulatory work (including nursery inspection, apiary 
inspection, enforcement of quarantines, etc.), and insect collections. 

ENTOMOLOGICAL RESEARCH. Although the amount of money spent 
and the number of workers employed may not indicate the real standing 
of an institution or a state so far as productive research is concerned, 
they do at least in a degree indicate the extent that the entomologists 
and their problems are appreciated. 

The eleven states listed according to the amount of money that their 
Experiment Stations are annually spending on entomological research 
are as follows: 


STATE AMOUNT SPENT ON RESEARCH NUMBER OF RESEARCH WORKERS 
Texas $20,900.00 13 full and part time 
Florida 18,351.00 6 

Louisiana 15,000.00 4 and part time assistants 
North Carolina 9,500.00 5 part time 

Arkansas 9,200.00 3 

South Carolina 9,000.00 3 full and J part time 
Alabama 8,900.00 4 part time 

Mississippi 6,500.00 1 full and 2 part time 
Tennessee 6,000.00 2 

Oklahoma 2,000.00 3 part time 

Georgia 500.00 4 part time 


(The Georgia Experiment Station has no entomology department, but some insect 


studies are carried on by other departments.) 
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These figures total $105,851.00 that is now being spent annually 
by the eleven Southern Experiment Stations for entomological investi- 
gations. This gives an average of $9,623.00 for each station. These 
fifty people in eleven states devoting part or all of their time to ento- 
mological research are working on 79 different projects. An idea of 
the nature of their work may be obtained by listing the projects in 
each state. 

Alabama with 4 part time workers spending $8,900.00 has nine 
projects as follows: 


1. Life history and control of the belted bean beetle, Diabrotica balteata Le Conte. 
2. Ecology and control of the cotton aphis. 
3. Dusting cotton for cotton boll weevil control. 
4. Life history and control of the oriental fruit moth, Laspeyresia molesta Busck. 
5. Life history, ecology, and control of the pecan weevil, Balaninus caryae Horn. 
6. The strawberry root louse. 
7. Life history and control of the turnip webworm, Hellula undalis Fabricius. 
8. Life history and control of the pickle worm and canteloupe caterpillar. 
9. Boll weevil hibernation. 
Arkansas with 3 workers spending $9,200.00 has nine projects as 
follows: 
1. Poisonous Arthropods. 
2. Biology of the southern corn rootworm. 
3. The ecology of cotton insects. 
4. Orchard insects. 
5. Shade tree insects. 
6. The strawberry weevil. 
7. Insect pest survey. 
8. Life histories of Tabanidae. 
9. The biology of the rice water weevil. 


Florida with 6 workers spending $18,351.00 has eleven projects as 


follows: 

1. Studies of the bean jassid, Empoasca mali Le Baron. 

2. The Florida flower thrips on citrus, peanuts, beans, eggplants, and forage 
crops. 

3. Nativity, life history, host plants, and control of the green citrus aphid 
(Aphis pomi, De Geer). 

4. The larger plant bugs on citrus, pecan, and truck crops. 

5. Control of cotton insects—the boll weevil. 

6. Introduction of beneficial insects, including the California white-fly eating lady 
beetle, Delphastus, the Sicilian mealybug parasite, Paraleptomastis, the 
European mealy bug-eating lady beetle, Scymnus, parasites of the cane 
borer, and other promising parasites. 

7. Insects affecting pecan trees. 

8. Field study of the insects attacking the pecan, including control measures. 
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9. Life history studies of the velvet bean caterpillar, Anticarsia gemmatilis 


Hubner. 
10. Insect pests and plant diseases and their control. 
11. Life history studies of Pycnoscelus surinamensis L., the roach which is the 


intermediate host of Manson’s eye worm. 


Georgia with no entomological workers has four people in other 
departments spending $500.00 for two projects as follows: 


1. A study of boll weevil hibernation under Georgia conditions. 
2. Methods of controlling the boll weevil. 


Louisiana with four workers and some part time assistants is spending 
$15,000 on five projects as follows: 


J. Insects affecting rice and soy beans. 

2. Sugar cane moth borer control. 

3. Mexican cotton boll weevil, hibernation and control. 
4. Cattle parasites. 

5. Truck crop insect control. 


Mississippi with one full time and two part time workers is spending 
$6,500 on three projects as follows: 

1. Pecan insects—biological and economic study. 

2. Scale insects—systematic, biological, and ecological study. 

3. Cotton aphis. 


North Carolina with four part time workers is spending $9,500.00 
on seven projects as follows: 


1. Mexican bean beetle, Epilachna corrupta Mulsant,—spread, life history, 
habits, food preferences, natural enemies, and control. 

Wintering bees—to determine the best method of wintering bees under North 
Carolina conditions. 

A survey of the honey producing plants of the state. 

The corn earworm—a study of varietal resistance to this insect. 

A study of the corn rootworm—to determine the efficiency of rotation and 
repellents in the control of this insect. 

6. Biology of the Homoptera (leafhoppers). 

The tobacco flea beetle—to study types of trap beds most efficient in their 


to 


ore 
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control. 


Oklahoma with three part time workers is spending $2,000.00 on five 
projects as follows: 


1. The corn leaf louse. 

2. The cowpea aphis. 

3. Boll weevil investigations. 

Effect of insecticides on birds. 

Insect and Plant Pest Survey of Oklahoma. 
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South Carolina with three full time and one part time worker is 
spending $9,000.00 on ten projects as follows: 


1. Biology and control of the Mexican bean beetle. 

2. Investigation of the ecology and control of the corn bill bug. 

3. Biology and control of the corn weevil. 

4. A study of the influence of different factors on the hibernation of the boll 
weevil. 

5. Field tests with various makes and kinds of machines for applying poison to 
cotton. 

6. The toxicity of insecticides. 

7. Biology and control of the cotton flea hopper. 

8. Biology and control of certain deciduous fruit insects. 

9. Biology and control of the persimmon psylla. 

10. Biology and control of the tomato fruit worm. 

Tennessee with two workers is spending $6,000.00 on three projects 

as follows: 

l. Ecology and control of cutworms. 

2. The woolly aphis. 

3. The fluorine compounds as insecticides. 


Texas with thirteen full and part time workers is spending $20,900 
on 13 projects as follows: 


CRNA ON = 


10. 

11. 

12. 

13. 

Besides the work of the Experiment Stations, entomologists con- 
nected with other institutions are carrying on investigations of impor- 
tance. 
connected with organizations that are primarily regulatory in their 
function, notably the work of Dr. Leiby and his assistants in the State 
Department of Agriculture in North Carolina, and Dr. Berger, Dr. Ball, 
and their assistants in the State Plant Board of Florida. The State 
Board of Entomology in Georgia is also spending at least $15,000 per 
P year on investigations in entomology and plant pathology. 


Ingestion of poison by boll weevil. 

Airplane dusting. 

Cotton flea hopper investigations. 

Hibernation of cotton flea hopper and boll weevil. 
Control of ants attacking citrus. 

Control of scale insects on citrus. 

Control of plant lice on truck crops in coastal plain. 
Sulphur as an insecticide. 

Control of insects in corn, and grain sorghum while in storage. 
Pecan nut case-bearer. 

Pecan twig girdler. 

Beekeeping investigations. 

Foulbrood inspection. 


This is true of many teachers. It is also true of entomologists 
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Although I do not have the exact figures, the United States Bureau 
of Entomology is spending considerably more in the Southern States 
on entomological research than are the states themselves. Probably 
the most important and extensive investigations, because of the im- 
portance of the crop, are the studies of the boll weevil and other cotton 
insects that are being made by Coad and his associates in Louisiana, 
Texas, and South Carolina. Other research activities of great value 
now being conducted by the Bureau of Entomology in the Southern 
States are the studies of insects that affect livestock by Bishopp and 
his associates in Texas, the malaria mosquito investigations of King 
and his associates in Louisiana, the citrus insect work of Yothers in 
Florida, the peach insect studies of Snapp and his associates in Georgia, 
the sugar cane and rice insect investigations of Holloway and his 
associates in Louisiana, and the tobacco insect investigations of A. C. 
Morgan and his associates in Tennessee and Florida. 

Other Bureau of Entomology workers are doing notable work in 
investigating apple insects in Arkansas, pecan insects in Georgia, and 
Texas, various cereal and forage crop insects in Tennessee and Texas, 
various truck crop insects in Alabama, Florida, Louisiana, Mississippi, 
and North Carolina, and the camphor scale in Louisiana. 

About a year ago I made a list of the scientific workers employed on 
a permanent basis by the Bureau of Entomology to investigate insect 
problems in the Cotton States. There were 73 names on this list. 
Oklahoma was the only state in which there were no research workers 
connected with the Bureau of Entomology. In the other ten states 
there were 73 full time workers studying insect problems as compared* 
to about 50 workers employed by the states, many of them on a part 
time basis. 

The Bureau of Entomology projects that are located partly or entirely 
in the Southern States and the funds assigned to each are as follows: 


Peach insects. . eee ee — sa pis stele eee $22,400 (part) 
DEN GOR. sine b on wha ane achens J | As bs Soe 23,445 (part) 
Citrus insects............ Pen Bee.S Teen oe ...... 14,085 
Camphor scale............. hxe Ge akon lees 13,000 
Sweet potato weevil... ee .... 40,5385 
Tobacco insects ; oe .. 26,510 
Mexican bean beetle....... ides dag 32,500 = (part) 
Sugar cane and rice insects. . . Seawene . os» 
Cotton insects........ Tee Ree ne ree bm 256,055 
Insects affecting forest trees...... = “si dota Seta andl 28,090 = (part) 
Insects affecting man...... 7 : 5S aacaie enlerenen 12,880 (part) 
Insects affecting cattle. ..... re ee 27,300 = (part) 
Stored grain insects................... ee 19,460 = (part) 


Mexican fruit worm .......... : sh oe 30,763 
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For the fiscal year 1928, the Federal Horticultural Board has an 


appropriation of $242,800 for pink bollworm work. 


TEACHING Entomo.ocy. In ten of the eleven Agricultural Colleges 
in the Cotton States there are entomological departments doing splendid 
work. The personality, enthusiasm, and ability of the teachers de- 
termine chiefly the strength of the various departments. These qualities 


do not lend themselves easily to tabulation. 


The number of people teaching entomology, the number of courses 
offered, the number of students enrolled, and the approximate amount 
of money spent annually for teaching entomology (including beekeep- 


ing) in the Southern Agricultural Colleges are as follows: 








STATE NUMBER OF APPROXIMATE NUMBER OF APPROXIMATE 
Part TIME AND NUMBER OF STUDENTS Funbs SPENT IN 
Fut. TIME CouRSES IN. ENROLLED TEACHING 
TEACHERS ENTOMOLOGY ENTOMOLOGY 
Alabama 4 4 160 $3,000.00 
Arkansas 2 5 64 1,500.00 
Florida 5 6 56 11,000,008 
Georgia 1 1 6 — 2 
Louisiana 3 9 112 6,000.00 
Mississippi 3 6 158 9,500.00" 
North Carolina 3 7 83 8,250.00" 
Oklahoma 2 5 113 3,400.00 
South Carolina 3 8 72 4,800.00 
Tennessee 4 7 131 4,725.00 
Texas 3 4 163 11,750.00 
Totals $3 62 1118 $63,925.00 


!1This amount is an estimate made by the author. It includes expenditures for 
the entomology department of the Agricultural College, as well as part of the ex- 
penditures of the Department of Biology of the University of Florida where several 


courses in entomology are offered. 


*There is no department of entomology in the Georgia Agricultural College. 


horticultural department offers one course in entomology. 


The 


*In Mississippi and North Carolina the funds indicated include expenditures for 


both zoology and entomology. 


Entomology is also taught in quite a number of other colleges and 


universities. Normal Colleges, Junior Colleges, and 
High Schools are also offering courses in entomology. 


Agricultural 
To a large 


extent the teachers in these institutions have received their entomo- 
logical training in the Southern Agricultural Colleges—while the teachers 


in the colleges have in turn to a large extent received 


their training 


in such institutions as Cornell University, Ohio State University, 
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Massachusetts Agricultural College, the Universities of Minnesota, 
Kansas, Michigan, Illinois, and lowa. 

EXTENSION EntomoLocy. Every entomologist probably does more 
or less extension work. Many cannot avoid it. The title of Extension 
Entomologist is, however, comparatively recent, as the Extension 
Departments as separate organizations are themselves in most cases 
less than 20 years of age. Six of the Cotton States now have 10 full 
time extension entomologists. This is a field that will undoubtedly 
develop rapidly during the next few years. The states with extension 
entomologists are as follows: 


STATE NUMBER OF EXTENSION EXPENDITURES FOR Ex- 

ENTOMOLOGISTS TENSION ENTOMOLOGY 
North Carolina 3 $8,260.00 
Louisiana 2 7,500.00 
South Carolina 2 6,650.00 
Texas 1 5,100.00 
Alabama 1 4,200.00 
Oklahoma 1 3,100.00 
Total 10 $34,810.00 


Insect Cot_ections. In no phase of entomological endeavor are 
the Cotton States probably so far behind other sections of North 
America as in the matter of insect collections. Although people have 
been collecting insects in these states for more than a century, there 
are still very few collections of importance. Much of the collecting 
done in the South has been by people from other regions who have 
taken their insects with them. Many of the insects collected by South- 
ern workers have also found their way into collections outside of this 
region. Some of the more important collections in each of the eleven 
Cotton States will be mentioned: 

ALABAMA. H. P. Loding of Mobile has about 60,000 specimens of Coleoptera from 
the United States representing about 10,000 species and varieties. He has sent many 
thousands of specimens to friends, correspondents, and museums. He has 2,500 
species of Coleoptera from Alabama, collected almost entirely by himself and his 
fellow collector, T. S. Van Aller. Over 2,000 species were collected in Mobile County. 
This collection appears all the more remarkable when it is considered that the Rhyn- 
chophora and several important families, such as Staphylinidae, Scydmaenitdae, 
and Pselaphidae, have scarcely been touched. From their collecting in Mobile 
County 52 new species and 11 varieties of Coleoptera have been described, including 
several new genera, and at least one introduced genus has been added to the fauna of 


North America. 
In Mobile there is also a collection of several thousand specimens of North Amer- 


ican Lepidoptera made by W. C. Dukes assisted by T.-S. Van Aller. The genus 
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Catocala is nearly complete in North American forms. The Sphingidae, Sestidae, 
and Hesperidae are well represented. This is an excellent collection of the Gulf 
Coast fauna. 

The collection of the Alabama Polytechnic Institute was largely destroyed by fire 
in 1920. At present it contains approximately 10,000 specimens, representing about 
3,000 species, largely Coleoptera. 

In the Alabama Museum of Natural History at the University of Alabama there 
are some undetermined insect collections made by the late Herbert H. Smith. 


ARKANSAS. At the University of Arkansas the collection consists of approximately 
30,000 specimens representing about 3,500 species, including 28 types. This collection 
consists largely of Diptera and Coleoptera. The Diptera collection was brought 
together by C. F. Adams and is known as the Adams Collection. 

FLoripa. At the University of Florida at Gainesville there are several collections. 
The State Plant Board has about 10,000 specimens representing almost exactly 
1,000 species including 10 types. This collection consists largely of Coccidae, Aleu- 
rodidae, and Coleoptera, and the records are filed by locality, by species, by host, 
and consecutively by number. 

The Experiment Station has about 25,000 specimens, representing about 3,500 
species, including 25 types. Thysanoptera, Coleoptera, and Aphididae predominate. 

The Entomology Department of the College of Agriculture has between 7,000 
and 10,000 specimens from which about 1,000 species have been identified, in- 
cluding 150 types. This collection consists chiefly of Coleoptera, Orthoptera, and 
Lepidoptera. 

In the Department of Biology of the University of Florida there are over 5000 
specimens, about two-thirds of which have been identified by specialists, besides 
three personal collections. Professor J. Speed Rogers has about 65,000 specimens of 
Tipulidae and closely related families representing between 600 and 900 species, 
and including 35 holotypes, 20 allotypes, and about 250 paratypes. These flies are 
from many parts of the world, two-thirds of them with exact habitat data, and all 
with exact locality and date records. He has an alcoholic collection of about 1000 
immature forms, including 110 known or reared species representing 45 genera. 
Professor T. H. Hubbell has about 30,000 specimens of Orthoptera, and Professor C, 
F. Byers has a collection of adults and nymphs of Odonata. 

GeorGia. The State Board of Entomology has a collection of insects at the State 
Capitol in Atlanta. 

Louisiana. At Baton Rouge there are several collections. The old Louisiana 
Crop Pest Commission collection is in the State Department of Agriculture. The 
Experiment Station has 10,000 or 12,000 specimens, largely Coleoptera, and Diptera, 
with Tabanidae especially well represented. The Louisiana State University has a 
collection of approximately 2,000 species, largely Coleoptera and Hemiptera. Mr. 
C. E. Smith of the United States Bureau of Entomology is reported as having a 
personal collection. At the State Museum in New Orleans there is a collection of in- 
sects, including the Odonata of Louisiana made by Edward Foster and the late 
J. C. Smith from 1897 to 1900. Tulane University and some other colleges in Louisi- 
ana also have insect collections. 

MississipPi1. The combined collection of the A. & M. College, Agricultural 
Experiment Station, and State Plant Board contains approximately 75,000 specimens; 
about 3,000 species have been identified. 
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NortH CAROLINA. Probably the best state collection of insects in the South is 
at the State Department of Agriculture in Raleigh, consisting of about 75,000 speci- 
mens, representing 6,000 species of North Carolina insects, with records of 7,725 
species from that state. At the State College the collection consists of about 30,000 
specimens representing approximately 5,000 species with Homoptera well repre- 
sented, including about 50 types. 

OKLAHOMA. The A. & M. College at Stillwater has about 2,000 specimens and 
about 500 species with Scarabaeidae well represented. 

SoutH CaRoLtinaA. At Clemson College under the leadership of Franklin Sherman 
a start has been made during the past two years on a state collection with a card 
catalogue system similar to that in use in North Carolina. The collection now con- 
sists of about 20,000 specimens of which about 800, mostly Coleoptera, have been 
identified. 

TENNESSEE. At the University of Tennessee there is a general collection of insects 
arranged in 178 Schmitt and 60 Comstock boxes. 

Texas. At College Station there are two collections. The Experiment Station 
has between 5,000 and 7,000 specimens of which only about 300 species have been 
identified. The college has approximately 12,000 specimens representing about 2,600 
species, mostly Acrididae, Miridae, Cerambycidae, and Curculionidae. 


REGULATORY WorK. Comparatively the regulatory work in the 
Southern States is probably given better support than any other phase 
of entomological activity. The support for regulatory work covers 
both insects and plant diseases, and includes nursery inspection, apiary 
inspection, enforcement of quarantines, and eradication and control 
campaigns against various insects and diseases. This work is handled 
by organizations bearing various names, as State Board of Entomology, 
State Department of Agriculture, State Crop Pest Commission, and 
State Plant Board. Much of the entomological work done by these 
organizations might properly be classed as extension work. In each 
of these organizations there are individuals who are doing research 
work. In some cases this is necessary because of the demand for, or 
urgent need of investigations. In other cases it is done because of the 
inherent desire to explore new fields and to add to our store of knowledge. 

As in other activities the efficiency or the value of this work cannot 
be gauged by the size of the appropriation devoted to it. However, 
the amount of money allowed for this purpose indicates its importance 
in the minds of the public. The annual financial support given, and the 
number of workers employed in regulatory work in the eleven Cotton 
States are as follows: 
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STATE ANNUAL FINANCIAL SUPPORT NUMBER OF WORKERS 
Florida $262,408.00 87 
Mississippi 97,500.00 39 
Georgia 70,000.00 20 
Tennessee 67,700.00 14 
Texas 59,140.00 19 
Louisiana 37,500.00 13 
North Carolina 24,000.00 6 
Alabama 23,000.00 10 
Arkansas 22,000.00 7 
South Carolina 10,000.00 4 
Oklahoma 4,000.00 1 
11 States $677,248.00 210 


These eleven states have 210 workers engaged in regulatory work 
and are spending annually $677,248.00. The average appropriation 
for regulatory work in these eleven states is $61,568.00, and the average 
number of workers is 19. However, the amount of regulatory work 
that is attempted and the thoroughness with which this is done varies 
greatly in the different states. Florida employs 87 workers and spends 
$262,408.00 while Oklahoma spends only $4,000.00 and employs one 
person to handle all of their inspection and regulatory activities. 

The Federal Horticultural Board is also extensively engaged in 
regulatory work in the Southern States. To enforce the foreign plant 
quarantines there are at least 30 inspectors located at ports of entry 
in Texas, Louisiana, and South Carolina. There are also in Texas 
50 inspectors to enforce the quarantines against the pink bollworm and 
Thurberia weevil. 


INSECTS AND SOUTHERN PROGRESS 


It is doubtful if anywhere else on the North American continent 
insects have so vitally affected the social, economic, and industrial 
affairs of millions of people as they have in the Southern States. 

It is impossible to estimate the part that the Anopheles mosquitoes, 
the cattle tick, and the boll weevil, have played in retarding the 
development of what is to be one of the richest and most progressive 
agricultural regions of the world. It is certain that they have played 
a leading part. Any financial estimate of the loss they have caused 
would have to be reckoned in billions of dollars, and even greater are 
the losses that cannot be estimated. 


ANOPHELES Mosguitors. How many thousands of people have 
filled early graves because their lives were shortened ten or twenty, 
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or even thirty or forty years, because of the Anopheles mosquitoes? 
Who can estimate what might have been accomplished by hundreds 
of thousands of people whose entire lives were blighted and weakened 
because of the presence of Anopheles mosquitoes? Who can estimate 
what might have been accomplished by the many thousands of people 
who would have migrated to this section of the country if it had not 
been for these mosquitoes. 

Twenty years ago at the Mississippi Agricultural and Mechanical 
College for a month or more after college opened each fall the hospital 
would be crowded with students from the Delta Section of the State 
who were suffering from malaria. Dozens of the worst cases would 
be kept in the hospital, and in addition the college physician would 
usually be called upon to treat several hundred milder cases. What 
are the conditions now? For several years the college physician has 
not had to treat a single serious case of malaria, and only a small 
number of mild cases which scarcely interfere with the students’ work. 

The Anopheles mosquitoes and malaria are being reduced from year 
to year. Where a generation ago they went unchecked, a new agri- 
cultural empire is developing in a region with soil as fertile as any on 
this continent, and where health conditions are now above the average 
and are improving constantly. Sunflower County, Mississippi, in 
the center of the Yazoo-Mississippi Delta, was twenty years ago teeming 
with mosquitoes and malaria, yet in 1923 and 1924 girls from this 
county won the National Health Contest in Chicago in competition 
with the healthiest girls from all parts of the country, and the 1926 
girl from that county tied for first place with an Iowa girl. Could this 
have happened twenty years ago? Who can estimate the part in this 
mosquito and malaria control that has been played by Howard, by 
Herrick, by Van Dine, by King, and other entomologists of vision who 
have been interested in this problem? 

The important role that Dr. Howard has played in this great fight 
against malaria is well known to every entomologist. The fact that 
for years he has been honorary president of the national association 
interested in the control and eradication of malaria, an organization 
composed chiefly of medical men and containing few if any entomolo- 
gists, indicates that his services in this fight against malaria are recog- 
nized and appreciated by those outside of our profession who are now 
most interested in this subject. 


Tue Catti_e Tick. No one can ever estimate with any degree of 
accuracy what the cattle tick has directly and indirectly cost the 





.j22=ae 


35 


Se re 


' 
i 
HH 
iy 





78 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 21 


Southern States. All estimates place the annual loss at many millions 
of dollars. This does not take into consideration the great losses 
caused by undernourishment of millions of children because of the lack 
of milk and butter, due to the presence of the cattle tick. The eradi- 
cation of this pest is based upon our knowledge of its life history and 
habits. This was an entomological problem, and numerous entomologists 
have played important parts in its solution, although the actual task of 
eradicating the tick has to a large extent been passed on to others. 

Eradicating the cattle tick. has in many ways benefited thousands 
of farmers who formerly depended upon cotton for their money crop, 
but who are now receiving a large part of their income from cattle 
raising and dairying. The effect has been remarkable. In Mississippi, 
in 1912, the dairy industry amounted to practically nothing. In that 
year the first creamery was established. Today there are 27 creameries 
in the state. Less than two years ago the first condensery was opened. 
Now there are four in the state, and plans are being made for others. 
A year ago there was not a cheese factory in Mississippi. Now there 
are five and others are being built. There are sixty-five ice cream 
factories in the state, all established during recent years. These manu- 
facturing establishments, dependent upon the eradication of the cattle 
tick, have been successful beyond the expectations of those who estab- 
ished them. Many of them are enlarging as the supply of milk has 
increased beyond their capacity to handle it. 

In 1912, the average annual production per cow in Mississippi was 
1320 pounds of milk. In 1925, due largely to the eradication of the 
cattle tick from large areas, the average production of the state was 
2200 pounds per year, an increase of 880 pounds per cow. In 1912, 
the butter manufactured in Mississippi amounted to one-half ounce 
per minute, valued at less than one cent. In 1926, the production had 
increased to 14 pounds per minute, valued at $6.50. 

Tue Bott WeeEvit. Only those who experienced it can realize the 
devastation and economic depression caused by the boll weevil as it 
first spread across the Gulf States. It caused hundreds of thousands 
of people to move from their farms to nearby towns and to other states 
and other regions. It forced thousands upon thousands to seek other 
occupations. Scores of banks closed their doors because of this one 
insect. Land values fell, not only to 50%, but frequently dropped to 
one-third, one-fourth, or even one-fifth of their former value. Families 
who had lived proudly on the same plantations for generations lost 
their lands and homes, and in thousands of cases were left practically 
penniless. Mercantile establishments that had flourished for 40 or 
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50 years were bankrupt by the dozen. The business of the entire nation 
felt the effects of this insect, as it first spread across Texas, Louisiana, 
and Mississippi, and only in a less degree did these things happen in 
Alabama and Georgia. By the time it reached the Carolinas the 
entomologists and others had so thoroughly prepared the farmers 
for the advent of the boll weevil that its appearance was not followed 
by such disastrous results. 


ENTOMOLOGICA tL ACHIEVEMENTS 


It would seem fitting that a few of the more important entomological 
accomplishments in the South should be mentioned. Many worthy 
of consideration might be listed. Time will permit a brief mention of 
only twelve. 

1. The Eradication of the Cattle Tick is probably the largest eradi- 
cation campaign that has ever been undertaken. It was the first 
effort to completely eradicate an Arthropod from a large area. 

Tick eradication was undertaken on a country-wide basis on July 
1, 1906, when the first Federal appropriation for the work became 
available. About that time all of the infested states except Florida 
began the work. This included the Cotton States and a few counties 
in the southern parts of Virginia, Kentucky, Missouri, and California. 
By December 1, 1927, 750 of the 985 counties had been released from 
quarantine, and 653 were entirely tick free. 

In passing it might be mentioned that the epoch-making investi- 
gations of Smith and Kilborne, the first experimental proof that diseases 
may be transmitted from one host animal to another by an Arthropod 
as an intermediate host, were largely carried on in North Carolina. 

2. The eradication of the Pink Bollworm from five parishes in 
Louisiana and from eleven counties in eastern Texas was a project of 
large size and great importance conceived and carried through success- 
fully by entomologists. 

3. The eradication of citrus canker is not an entomological project, 
but entomologists deserve a large amount of credit for what has been 
accomplished. It was first discovered in Florida by an entomologist, 
Berger, in 1912. While some plant pathologists at least were calling 
it a form of citrus scab, he recognized it as a new and very serious 
disease. The first eradication campaign against citrus canker was 
started in May, 1914 by Berger and others in Dade County, Florida. 
Later, while some plant pathologists were skeptical about even attempt- 
ing to eradicate the disease, another entomologist, Newell, perfected 
an organization and worked out a plan for the complete eradication 
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of the disease from Florida. Entomologists in other states following 
the Florida methods have also been remarkably successful in apparently 
eradicating this bacterial disease of citrus plants. 

4. The use of cultural practices to control an important insect pest 
was first recommended and used in the South against the boll weevil. 
It is, of course, possible that cultural practices were used to control 
insects at an earlier period in some other region, but apparently they 
were not in use against any major crop pest before Townsend, Howard, 
and Mally made their early invetsigations of the boll weevil and recom- 
mended cultural control practices. 

5. The use of calcium arsenate as an insecticide on a large scale is 
undoubtedly due to the efforts of Coad. Before his experiments indi- 
cated the great value of this material against the boll weevil, very 
little calcium arsenate was manufactured, and it was scarcely of any 
value at all as an insecticide. Through his persistence this material is 
now manufactured by thousands of tons and almost anywhere calcium 
arsenate of good quality may be purchased. 

6. Arsenate of lead in the form of a dust is now in use at many places 
against many insects. Before Newell, while still in Louisiana, had 
persuaded a chemical manufacturer to prepare this material as a dust 
or powder it had been manufactured only in the paste form. His dis- 
covery of its value as a powder was a notable advance in economic 
entomology. 

7. The extensive boll weevil studies made by Howard, Townsend, 
Mally, Hunter, Sanderson, Newell, Hinds, Pierce, Coad, and their 
associates, and others will compare favorably with the studies made 
on any insect. 

8. The use of the airplane as an important entomological adjunct, 
started by Houser in Ohio, seems to have found its greatest usefulness 
and development in the South. Coad and his associates deserve much 
credit for what has been accomplished in making the airplane of great 
value in entomological work. The use of the airplane for insect control 
is increasing rapidly. It is now used far more extensively than most 
of us realize. 

9. The extensive studies of the Argentine Ant by Newell and his 
associates in Louisiana and by E. R. Barber while with the United 
States Bureau of Entomology resulted in the development of the 
poison syrup for use against this insect. This poison syrup as demon- 
strated extensively by Barber is one of the most efficient controls ever 
devised for a major pest. 
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10. The development of oil emulsions as insecticides has to a large 
extent been based on work done in the Southern States, especially 
in Florida from the discovery of kerosene emulsion by Hubbard nearly 
fifty years ago to the perfection during recent years by Yothers of 
formulas for preparing lubricating oil emulsions that can be made by 
anybody at slight cost and in any quantity. This recent work by 
Yothers has done much to revolutionize dormant spray schedules 
throughout the United States. 

11. The organization for enforcing quarantines and doing other 
regulatory work of the Florida State Plant Board has set a standard 
of efficiency and service which any state might well strive to attain. 

12. The experiments with fluosilicates by Marcovitch in Tennessee 
are responsible for the widespread interest in these and related chem- 
icals as insecticides. 

Anyone acquainted with entomological work in the Southern States 
can prepare other lists of entomological achievements that will compare 
favorably with the twelve just mentioned. 


PuBLic CONFIDENCE 


Throughout the Southern States many of the entomologists have, 
it seems, to a remarkable degree won and held the confidence of the 
citizenship of the various states, and also of their colleagues in other 
lines of agricultural endeavor. To indicate what I have in mind it 
may be desirable to refer to just three cases. Here in Tennessee, the 
president of the State University is one of our own members, who 
twenty years ago today was president of this Association. We all know 
of the work of H. A. Morgan as an entomologist in Louisiana and later 
in Tennessee. After years of service, it was not mere accident that 
he was selected as Director of the Tennessee Experiment Station, 
Dean of the College of Agriculture, and later President of the University. 
It is an interesting coincidence that almost exactly twenty years after 
giving his presidential address to this Association at its twentieth annual 
meeting in Chicago, he returned to that city during the past month to 
deliver the presidential address and to preside over the Association 
of Land Grant Colleges and Universities. 

Dr. W. D. Hunter, another entomologist who gave most of his life 
to the South, won the confidence of the people of the Cotton Belt to 
a degree that few men in any line of work ever attain. It would probably 
be difficult to find an educated cotton grower who did not appreciate 
Dr. Hunter’s services. I speak advisedly for Mississippi and Louisiana, 
and I have no doubt the same was true in Arkansas, Texas, and other 
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cotton growing states. His quiet, modest manner, his ability to grasp 
big problems, his keenness in seeing the essentials of any proposition, 
and various other qualities, won for him many friends, especially among 
our most intelligent and progressive citizens. The big bankers, business 
men, industrial leaders, railroad presidents, governors of states, editors, 
educators, and farmers went to Dr. Hunter for advice. The many 
editorials that appeared in daily, weekly, and farm papers throughout 
the Cotton Belt lamenting his untimely death indicated much more 
forcibly than I could express the important place he had won in this 
region. 

Dr. Wilmon Newell of Florida has for nearly thirty years been an 
outstanding leader in entomological matters in the Cotton States. 
The fact that since 1921, besides being the chief executive officer of 
the State Plant Board of Florida, Dr. Newell has also been Director 
of the Agricultural Extension Service, Director of the Agricultural 
Experiment Station, and Dean of the College of Agriculture, indicates 
very forcibly, not only his ability, but also the confidence which is 
placed in him by the citizens of Florida. 

In passing I might add one additional note of interest to emphasize 
the point I am discussing. The Association of Southern Agricultural 
Workers is a great organization, including the workers in agronomy, 
animal husbandry, horticulture, and all the other various branches of 
agriculture in the agricultural colleges, experiment stations, and state 
departments of the Cotton Belt, besides editors of agricultural papers, 
and representatives of commercial firms interested in agriculture. At 
the present time three of the four officers of that Association are ento- 
mologists and members of our own Association. I refer to H. A. Morgan 
of Tennessee, Wilmon Newell of Florida, and W. E. Hinds of Louisiana. 


THE AMATEUR ENTOMOLOGIST 


A year ago today my predecessor paid fitting tribute to the amateur 
entomologist. Any discussion of Southern entomology would be 
incomplete without a reference to him. There are probably a few in 
every state. We should assist them, encourage them, and appreciate 
them. They can and will be of great service to us and to our science. 
They are usually very modest, unasssuming men, who often seem to 
think that those of us who bear the title of entomologist must know 
more about insects than they do. As a matter of fact, many of these 
amateurs are really better informed entomologists than some of us 
who bear that title. 

In Mobile, Alabama, a printer, a druggist, and a florist are busily 
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engaged in their various occupations, but they love entomology, and 
many of their nights and holidays are devoted to this science. Every 
student of the Lepidoptera and Coleoptera in North America knows 
of Dukes, Van Aller, and Loding. Entomologically they have put 
Mobile ‘‘on the map,”’ and have added much to our knowledge of the 
fauna of the Gulf Coast region. 

Less than two weeks ago in Natchez, Mississippi, a cotton planter 
died whose name is known to few of you. He was born more than 
seventy years ago in Natchez, and always lived in that community. 
He never published a line in an entomological journal, but Nature 
meant him to be an entomologist. If in his youth he had come in 
contact with an entomologist, it is my opinion that today the name of 
Andrew FJjeming would be known by every entomologist in America. 
Few men know the insects of any community as he knew them on his 
own farm and in the city of Natchez. 

Dr. Marlatt in his bulletin on the Periodical Cicada mentions that 
the first person to publish the fact of a 13-year brood of that insect 
was Dr. D. L. Phares of Woodville, Mississippi on May 17, 1845. 
In 1889 Dr. Phares collected and sent to Washington the first Colorado 
potato beetle ever recorded as far South as Mississippi. Dr. Phares 
did not consider himself an entomologist, but he was a keen observer 
and a very useful citizen. For forty years before there was an agri- 
cultural college in Mississippi, he was recognized throughout the state 
as an authority on all matters pertaining to agriculture and natural 
history. The newspapers and periodicals published in Mississippi 
between 1840 and 1880 contain many articles from his pen. When the 
Mississippi A. & M. College was established in 1880 he was the first 
Professor of Biology. Among the subjects that he taught were botany, 
zoology, entomology, physiology, geology, and veterinary medicine. 
As an entomologist he must be classed as an amateur, but his service 
in making careful observations, and in bringing correct information 
about insects to the public, deserves the commendation of entomologists 
and the appreciation of his state. 

In New Orleans for many years an old newspaper man with an 
inclination towards entomology has been a real asset to his city, state, 
and nation. All who are acquainted with the mosquito control campaign 
in New Orleans from 1900 to 1905 appreciate the important services 
of Ed Foster in the fight to banish yellow fever from this country. 
Nearly everyone interested in entomology who has visited New Orleans 
has had the pleasure of knowing him. He was the first person to recog- 
nize the importance of the Argentine ant when it was limited to a small 
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area in New Orleans. In many ways he has served entomology and 
entomologists. 

Entomology in the Southern States is just now passing from what 
Professor Essig would probably call the Pioneer Period. The Con- 
structive Period has just begun. Much has been accomplished in the 
past fifty years, but it will appear small indeed compared with what 
will be accomplished during the next fifty. Fifty years ago there was 
not a single person in the Southern States employed in entomological 
work; at most there were very few individuals scattered throughout 
this region who were really interested in the study of insects. They 
had little time to devote to it. There were occasional visitors, collectors, 
or investigators from other sections who were attracted to this region 
for short periods. Now 167 members of this Association are residing 
in the Southern States, and there are at least as many other people in 
this region who are devoting a very large part of their time to some 
phase of entomology. Fifty years ago entomology was not taught 
anywhere in the South, now there are probably 100 different colleges 
and schools giving regular courses in entomology. 

The young entomologists today are better trained for their life work 
than were their predecessors thirty or twenty or even ten years ago. 
The Southern States are calling for them. They are needed. Although 
in nearly every phase of entomology the Southern States are still behind 
those regions where entomologists have been working for a longer 
period and in larger numbers, no section of the country today offers 
greater opportunities. The student of insect distribution, the collector, 
the ecologist, the chemist, the physiologist, the taxonomist, and the 
economic entomologist will find here fertile fields. Many of our insect 
pests of considerable importance have scarcely been studied at all, and 
even the boll weevil, which has possibly received as much attention as 
any one insect, still offers great opportunities for highly trained students 
along various lines. 

We are told that at the present time the South is moving forward 
more rapidly than any other section of the country along educational, 
industrial, and agricultural lines, and that the greatest development 
during the next fifty years will occur in this region. There is every 
reason to believe that entomology in the South, and especially economic 
entomology, will keep pace with this general march of progress. 





VicE-PRESIDENT W. P. FLint: All of us must feel that our knowledge 
of certain phases of American entomology has been increased very much 
during the last twenty minutes. 
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The President’s address is now open for discussion. 


Mr. L. O. Howarp: In the last two months I have been devoting a 
certain amount of time to writing down things, and, as it happened, 
last week, I wrote something on entomology in the South. I am going 
to tear up what I have written and I am going to write it over again 
when this address is published. I am not going to say anything about 
the supremacy of Mississippi over all of the other states, because there 
may come a migration of the colored men from Mississippi into I1linois, 
and then the generalization will be altered. That is quite within the 
bounds of possibility. 

I think we have seldom had an address of such a timely nature. It is 
an address that has impressed me enormously. I have had the advantage 
of having visited the state of Mississippi, and while I have not been at 
the A. & M. College, I have met a lot of Professor Harned’s men in 
Gulfport and elsewhere. I found, not at all to my surprise, that the 
general opinion of Professor Harned throughout the state of Mississippi 
is a very high one. He is held in the greatest admiration and affection 
by his students and by his assistants. 

I am convinced that when we come to realize the good he has done 
to the South and the hold he has gained among the agricultural and 
scientific people of Mississippi, we must add to the list of H. A. Morgan, 
W. D. Hunter and Wilmon Newell, the name of R. W. Harned. (Ap- 
plause.) 

Mr. E. P. Fett: One of my associates, on the way down from the 
North, took occasion to relieve himself of some rather derogatory views 
in relation to a presidential address and the necessity of listening thereto. 

My impression is that Professor Harned has amply justified the 
presidential address. It has been to me a source of great pleasure and 
gratification to have the recital of what has been done in the South, 
and that prophesy of what may come in the future. 

We need these discourses and summaries from different men. If 
some are not quite so fortunate as others, those who come after will 
find in this address something very difficult to match. I am immensely 


gratified. (Applause. ) 


Mr. J. S. Houser: I would like to emphasize the optimistic point 
of view. As entomologists we have to look to the future for some of 
our compensations. I was also interested in what he said about Mr. 
Fleming. I had the pleasure of meeting Mr. Fleming a few years ago 
through Professor Harned’s assistance, and I was impressed with the 
attitude he had toward entomological work. He was definitely an 
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amateur on such things. I could see from what he said that he got 
his inspiration and a great deal of encouragement from Professor Harned 
on the work he was doing. (Applause.) 

ADJOURNMENT: 4:20 p. m. 


Wednesday Afternoon Session, December 28 


The session convened at 4:20 p. m., First Vice-President W. P. 
Flint presiding. 

First VicE-PRESIDENT W. P. Fuint: The first paper on the program 
is by L. S. McLaine and H. G. Crawford. 





THE STATUS OF THE EUROPEAN CORN BORER 
IN CANADA (1927) 


By L. S. McLarne and H. G. Crawrorp, Entomological Branch, Ottawa 
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ABSTRACT 

The European corn borer, Pyrausta nubilalis Hubn., continued to spread in 1927 
both in Ontario and Quebec. The infested area covers approximately 95,650 square 
miles, it extends 575 miles from east to west and 385 miles from north to south. 
Infestations have been found as far west as St. Joseph's island, 15 miles east of 
ia Sault Ste. Marie, and as far east as Batiscan on the St. Lawrence river, 50 miles 
west of Quebec city. An outbreak was discovered at New Liskeard, practically the 
northern limit of corn growing and 385 miles north of the original outbreak. With 
the exception of Essex and Kent counties there has been an increase in the intensity 
of infestation in Ontario. In Quebec the percentage of infestation is still less than 

one per cent. The corn borer was not found in Nova Scotia or New Brunswick. 
Control operations in Ontario were, on the whole, a success, but were very seriously 
handicapped by a wet fall and spring. Further investigational work on control 
needs to be done. 

As a result of European corn borer scouting carried on in the provinces 
of Ontario and Quebec during the summer of 1927, it was found that 
this insect had invaded additional territory in both provinces. At 
the present time the total area in Canada known to be infested or 
placed under quarantine for economic reasons, is estimated at 95,650 
square miles as contrasted with 3,000 square miles, the area known to 
be infested in 1920, the year the insect was discovered in Canada. 
The area involved in Ontario consists of 85,500 square miles, and in | 
Quebec, 10,150 square miles. The additional territory found infested 
in 1927, is estimated at 8,500 square miles in Ontario and 9,400 square 
| miles in Quebec. A total of sixty-two collections of European corn 
borer larvae were made by the scouts during the past summer, and 
fifty-nine of these were taken in districts which were not known to have 
been previously infested. The present infestation in the provinces 
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of Ontario and Quebec occurs throughout a zone extending approxi- 
mately 575 miles from east to west and 385 miles from north to south. 

In a paper presented last year' mention was made of the fact that 
the European corn borer had invaded practically all the main corn 
growing sections of the province of Ontario. Scouting carried on in 
1927 revealed quite a severe outbreak on Manitoulin island in lake 
Huron. This was the first time that the island had been examined, 
and the inspectors reported that collections were made in practically all 
fields visited, although the percentage of stalk infestation was very 
small. Collections were also made in the Algoma district as far west as 
St. Joseph’s island, approximately fifteen miles east of Sault Ste. Marie. 
In 1926, an isolated infestation was found at North Bay, this past 
season other collections were made in the vicinity of this outbreak, at 
New Liskeard approximately 80 miles north of North Bay, and 385 
miles north of the original outbreak at St. Thomas. 

In Quebec province, in 1926, two isolated infestations were found, 
one across the Ottawa river opposite the city of Ottawa, and the second 
in the extreme southwestern portion of the province immediately north 
of the New York state line. In 1927, these two infestations were found 
to have merged. Isolated outbreaks have also been found on the north 
and south shores of the St. Lawrence river as far east as Batiscan 
village in Champlain county, approximately fifty miles west of the city 
of Quebec. , 

Scouting was also carried on in the provinces of New Brunswick and 
Nova Scotia in the principal sweet corn growing areas, but no sign 
of the insect was found. 

Following the practice instituted some years ago studies were made at 
definitely established record points, to ascertain increases or decreases 
in the intensity of infestation. Only the percentage of stalk infestation 
was taken, and no attempt was made to determine the larval population 
per stalk. All points thus far established are in Ontario, the infestation 
in Quebec being far below one per cent. In Essex and Kent counties 
where from the time the insect was first discovered until this season 
there has been a decided increase each year, scouting in 1927 showed a 
decrease of approximately 49 per cent in Essex county and 43 percent 
in Kent county. It may be said, generally, that in all other sections 
there has been an increase, this is particularly noticeable in counties 
in the Niagara peninsula as well as in Prince Edward county. The 


'McLaine and Crawford, Status of the European Corn Borer in Canada (1926), 
Journ. Econ. Ent., Apr., 1927, p. 341. 
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latter district is a sweet corn canning area, and an average of the 45 
fields examined showed an increase in the average stalk infestation of 
from 2 per cent in 1926 to 15 per cent in 1927 or 650 per cent actual 
increase. 

Control operations are under the supervision of the Ontario Depart- 
ment of Agriculture and the writers are indebted to the Provincial 
Entomologist, Professor Lawson Caesar for the following information: 

The Corn Borer Control Act? was enforced for the first time in 1926- 
27, when eight of the most heavily infested counties (Essex, Kent, 
Lambton, Elgin, Middlesex, Oxford, Norfolk and Prince Edward) were 
brought under its jurisdiction. In accordance with the regulations 
under the Act each individual property owner or tenant is required to 
clean up his premises, take care of crop refuse, etc., so as to control 
the corn borer, and such work must be carried out to the satisfaction 
of the Provincial Entomologist. Inspectors were appointed in the fall 
of 1926, and the balance of the year was largely confined to an edu- 
cational campaign. The success of the campaign was very seriously 
handicapped by the extremely wet fall, which made fall ploughing 
impossible in many localities, and by an unusually wet spring. In 
spite of the obstacles and difficulties encountered, as well as the fact 
that the inspectors engaged in the field work were unfamiliar for the 
most part with regulatory work, it can not but be said that on the whole 
the campaign was a success. This is evidenced by the fact that there 
was a decided decrease in the borer population in the two most heavily 
infested counties, namely Essex and Kent. Professor Caesar also 
reports decreases in certain other counties whereas in others an increase 
has been noted. It has been decided to extend the Act, in 1927-28, to 
include that portion of Ontario south of a line extending from Goderich 
on lake Huron, to a point about eight miles north of Toronto and also 
an area about six miles in width along the north shore of lake Ontario 
from Toronto to the eastern boundary of Hastings county. 

Extensive investigational work will have to be carried out along a 
number of lines, among the most pressing of which is the devising of 
improved methods of ploughing or other means to reduce the necessity 
for hand picking stubble and crop refuse remaining on the surface 
of the field. 


*Lawson Caesar. The Corn Borer Act in Operation. Ann. Rpt. Ent. Soc. of 
Ont., 1927. 
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First Vicke-PRESIDENT W. P. F.iint: The next paper is by D. J. 
Caffrey. 


CORN BORER RESEARCH AND THE TEN MILLION DOLLAR 
CLEAN-UP CAMPAIGN 


By D. J. Carrrey, Entomologist, Division of Cereal and Forage Insects, 
Bureau of Entomology 


ABSTRACT 

The clean-up campaign provided an excellent test, under large-scale conditions, 
of the utility and practicability of the knowledge concerning the corn borer, Pyrausta 
nulilalis Hubn., obtained through research during the ten year period since the dis- 
covery of the insect in America. It provided also a rare opportunity to observe the 
effectiveness of various control practices and pointed the way to continued or 
additional research. The status of various effective and ineffective measures, as 
well as methods still in the experimental stage, were considered in deciding upon 
methods of procedure. 

During the progress of the campaign the available entomological information 
proved adequate to secure effective results and the new or additional research 
activities suggested were chiefly mechanical or agronomic in nature. Noteworthy 
examples were (1)—Improvements in existing rakes, plows, plowing attachments 
and the methods of operating such equipment, (2)—Changes in certain rotations in 
certain areas, to allow plowing as a final touch to the ‘‘clean-up,”’ (3)—Studies in 
combustion to better understand the performance of burning machines and ordinary 
burning operations, (4)—Corn breeding to produce varieties of corn characterized 
by stiff or rigid stalks to permit better functioning of certain corn harvesting ma- 
chinery, as a phase of existing projects to produce corn tolerant to corn-borer attack, 
(5)—Importance of larval survival as a factor in influencing the intensity of infesta- 
tion, (6)—Importance of retaining the strict clean-up regulations enforced during 
the campaign. 

The surprising lack of knowledge concerning the corn borer exhibited by interested 
persons, despite unprecedented publicity, indicates the necessity of an intensification 
of the effort to acquaint the public with the practical information now available. 

The appropriation of $10,000,000 to determine the feasibility of 
retarding the normal increase and dispersion of the corn borer, and the 
restriction of its numerical abundance below the point of serious com- 
mercial damage, provided an excellent test of the utility and practica- 
bility of the research work carried on during the ten year period which 
had elapsed since the presence of this introduced pest was discovered in 
America. It provided also a rare opportunity to observe the effective- 
ness of the various control methods when employed on a large scale and 
pointed the way to avenues of continuation for existing, or to the need 
for additional research. 

In considering the critical problem presented by the menace of the 
corn borer during the spring of 1927, and the best methods of procedure, 
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it early became apparent that plans for actual control operations must 
be based quite largely upon the knowledge, obtained through research, 
respecting the general biology of the corn borer, its habits as applied to 
suppression, the effectiveness of customary or special mechanical 
measures, regular or special farm practices, and the several control 
methods ordinarily employed in combating noxious insects. 


EFFECTIVE MEASURES 


As a result of long continued research it was evident that the corn 
borer could be combated successfully by utilizing or destroying the 
corn plant and its residues before the adults emerged. 

Specifically this meant, in the area under consideration, that all 
infested corn fodder, corn remnants and other plant debris from infested 
fields must be disposed of by one or more of the following methods: (1)— 
By feeding to livestock direct from the field, or in the form of silage, 
or finely cut, finely ground, or finely shredded material. (2)—By 
plowing under cleanly, and deeply enough to insure that the turned- 
under material would not again be brought to the soil surface by later 
cultivation, or weathering, to act as a shelter for migrating larvae, 
before the moths emerged. This involved ordinary cultivation after 
plowing to close all large cracks and crevices in soils of heavy type. 
(3)—By burning completely or exposing to sufficient heat to kill all 
contained larvae or pupae. This involved the poling (or cutting) 
raking and burning in piles, or windrows, of cornstalks and infested 
weeds in fields where corn was husked from the standing stalks; the burn- 
ing of surplus shocks where this method of harvesting was practiced; 
and the burning of all cornstalks used in building shelters for livestock 
for thatching, windbreaks and similar purposes, as well as cornstalks 
stored for feeding purposes, cornstalks along ditch banks and field 
borders, and large portions of unprocessed corn residues left in feed lots, 
barnyards and similar places unless trampled deeply into manure. 

On the other hand all evidence showed that certain of the control 
measures, promising ultimate utility, could not be incorporated in 
the program. For example, trap crops could not be depended upon 
to produce the desired results. The use of insecticides, parasite intro- 
ductions and varietal and seasonal planting tests were all in the experi- 
mental stage and had not advanced to a point where they could be 
assigned a definite value nor recommended with an assurance of effective 
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INEFFECTIVE MEASURES 


On the negative side of the scale, experiments and field observations 
had demonstrated that certain widely used farm practices were not 
effective in the suppression of the corn borer. Among such ineffective 
measures may be mentioned the disking of cornstalks or high corn 
stubble lands to small grains without previous treatment; the use of 
various tillage rollers, cultipackers, harrows and wide-tire tractors as 
agents of direct kill; pasturing with livestock; trap lights and attractants. 
Special projects had shown that high corn stubble contained a danger- 
ously large proportion of the total borer population, in fact that, from 
an entomological viewpoint, the only “‘safe’’ corn stubble was that from 
cornstalks which had been cut at the ground level, and that 2-inch 
stubble was the maximum height which could be tolerated, without 
additional treatment. 


APPLICATION OF ACCUMULATED DATA 


All of the points previously mentioned were taken into consideration 
when framing the clean-up regulations and in formulating the plans for 
procedure under the large-scale conditions to be encountered. In this 
emergency it became necessary to discard many of the theoretical and 
abstract proposals for controlling noxious insects or limiting their 
damage, and to adopt only those methods which were known to be 
effective. 

With respect to new or additional research activities suggested as a 
result of experiences during the ‘‘clean-up’’ campaign, it may be stated 
that such suggestions were chiefly mechanical or agronomic in nature. 
As the campaign progressed it became evident that the strictly entomo- 
logical information at hand was adequate to secure effective results 
but that the application of mechanical processes of disposing of in- 
fested crop residues required improvement in the performance of regular 
or special farm machinery as well as a greater skill in its manipulation 
on the part of the ordinary farm operator. 

A noteworthy example may be cited in the instance of existing types 
of rakes for gathering infested trash into windrows or piles, preparatory 
to burning. Unless handled with skill and judgment, such rakes usually 
left far too great a quantity of infested material on the soil surface 
and rendered hand-picking necessary as the only solution for com- 
pleting a satisfactory clean-up, in instances where the finishing touch 
could not be supplied by plowing. 

Many plows found in use were unable to meet the requirement of 
clean plowing, even in the presence of comparatively short stubble or 
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small amounts of trash, while in other instances the possession of 
adequate equipment was nullified by improper adjustment of the plow or 
its attachments, or by carelessness on the part of the operator. These 
observations have naturally suggested obvious lines of research in 
agricultural engineering. 

In many of the fields in the infested area, where spring plowing was 
the most practical method of completing a satisfactory clean-up, the 
soil conditions were such as practically to prohibit this operation, with- 
out seriously interfering with the prevailing crop rotation. (This was 
particularly true in the instance of corn lands intended for disking to 
small grains in the spring.) This problem rendered obvious the neces- 
sity of concentrating upon research respecting crop rotations which 
will permit plowing as a finishing operation to corn lands, under corn- 
borer conditions. 

Burning operations, by machine or in the ordinary manner, were 
found to involve problems of combustion which have suggested an 
important research project to determine the influences responsible 
for the death, or the survival, of the corn borer when contained in corn- 
stalks subjected to high degrees of heat for short periods but not con- 
sumed by the flames. 

With the performance of farm machinery designed to cut corn close to 
the ground, there was found to be involved the important agronomic 
factor of erectness in infested cornstalks, at the time of harvest, to insure 
that the quantity of loose fodder and other plant debris left on the 
ground as “‘leakage,’’ be reduced to the minimum. Since the agron- 
omists are already engaged in the attempt to produce corn character- 
ized by rigid or stiff stalks, as a factor of tolerance to corn-borer attack, 
this endeavor has received increased impetus. 

During the course of the “‘clean-up’’ campaign an unusual oppor- 
tunity was afforded to observe the influence exerted by the annual 
variation in the survival and establishment of young corn-borer larvae. 
It is well known that the percentage of establishment of the larvae is an 
important factor affecting the resulting intensity of infestation. Field 
research studies in connection with the ‘“‘clean-up’’ indicated that in 
certain fields the percentage of larval establishment during 1927 was 
practically double that of preceding years. This development has 
stimulated the research projects, already in progress, to determine 
the influence affecting larval establishment, and has also emphasized 
the point that this factor must be given great consideration when 
considering the results of the ‘‘clean-up.’’ It emphasizes also that the 
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“clean-up”’ regulations in force during 1927-28 cannot be made less 
stringent if effective results are to be expected. 

Although not precisely applicable to research, perhaps one of the most 
impressive lessons learned during the campaign, was the surprising 
lack of elementary knowledge exhibited by farmers, agricultural officials 
and other interested persons concerning the corn borer, and associated 
insects, although information respecting the insect has been dissemi- 
nated widely and through every conceivable publicity channel during 
the past 10 years. Such publicity, according to a recent report issued by 
Dr. W. H. Larrimer, has included the publication of 796 bulletins, 
circulars, pamphlets, articles, etc., from various widely separated 
sources in America. It appears that one of the most important tasks 
before us is that of continued publicity, demonstration and extension 
work to acquaint persons intimately concerned, with the practical 
information now available. 





First VicE-PRESIDENT W. P. Fiint: The next paper is by W. H. 


Larrimer. 


RESULTS OF THE TEN MILLION DOLLAR CORN BORER CLEAN- 
UP CAMPAIGN 
By W. H. Larrimer, U.S. Bureau of Entomology 
ABSTRACT 

The clean-up campaign was a ‘“‘control experiment to reduce the number of corn 
borers (Pyrausta nubtlalis Habn.) in the infested area and slow down or prevent the 
natural spread of the pest.’’ The number of borers in the clean-up area was greatly 
reduced, there being on an average 98 destroyed out of every 100. This resulted in 
holding the infestation in 1927 to just about the same intensity as it was in 1926. 
Where the thinly infested border of the infested area was thoroughly cleaned up, 
the natural spread was slowed down but not prevented. Where this border infesta- 
tion was not thoroughly cleaned up, considerable spread occurred. 

In a statement furnished by the United States Department of Agri- 
culture to the appropriations committees of the Sixty-ninth Congress 
the ten million dollar corn-borer clean-up campagin was defined as ‘“‘a 
control experiment to reduce the number of corn borers in the infested 
area and slow down or prevent the natural spread of the pest.’’ It is 
well to keep this expressed purpose in mind in any discussion of the 
results of the campaign. 

While there were innumerable indirect, and many direct, results of the 
campaign, such as its far-reaching educational value, the demonstration 
of the fact that “‘it could be done,’’ and that such unprecedented cooper- 
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ation was possible, the present discussion will be confined to the main 
purpose as stated: First, the reduction in number of the corn borers; 
and, second, the natural spread. 


CorN BorER REDUCED IN NUMBERS 


As an indication of the effectiveness of the clean-up in reducing the 
corn-borer population and in order to determine what might be con- 
sidered an acceptable standard of clean-up, surveys were made to serve 
as a basis for estimates of the number of borers present both before and 
after the work was done. Table 1 lists the districts where these surveys 
were made and the respective percentages of reduction in the borer 
population. For the entire area a reduction of 98% is indicated, which 
means that 98 borers out of every 100 were killed by the various clean-up 
methods. 


TABLE 1. THE APPARENT REDUCTION IN CORN-BORER POPULATION AS A 
RESULT OF THE CLEAN-UP CAMPAIGN 


District Reduction, °; 
Monroe, Michigan.......... : peut ewes eves as 99 
Bono-Reno, Ohio... . va ed vats 98 
Sandusky, Ohio........ , sae 96 
Silver Creek, New York...... ' MD ai caret screener ' 97 

ee 98 


As additional evidence on this point, as well as an indication of the 
effect of such a reduction in the number of overwintering corn borers, 
on the next generation, the results of the annual infestation surveys are 
available. Table 2 briefly summarizes the more important of these 
results. 

TABLE 2. RESULTS OF THE EUROPEAN CORN BORER INFESTATION SURVEYS 
1925, 1926, 1927 
Per Cent Infested Borers per Infested Borers per 100 


State Stalk Stalks 
1925 1926 1927 1925 1926 1927 1925 1926 1927 
Re. areca . 1.10 4.04 9.56 1.36 2.88 2.86 1.50 11.62 27.33 
Saka obec aa .. 148 230 2.45 129 249 2.21 190 5.72 5.43 
Pennsylvania....... 128 2.06 7.99 2.08 3.45 3.03 2.66 7.11 24.24 
SS 1.56 5.20 5.78 287 2.33 1.72 448 12.10 9.94 
DE  décVunkenkian 6 1.35 3.23 550 1.56 2.73 2.61 2.11 882 14.34 


The number of borers reported for the whole campaign area is 14 per 
one hundred stalks as compared with 9 per 100 stalks in 1926. In Ohio 
and New York there were decreases in the number of borers per one 
hundred stalks. In Ohio the decrease was from 6 borers per hundred 
stalks in 1926 to 5 per hundred stalks in 1927. In New York the de- 
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crease was from 12 borers per hundred stalks in 1926 to 10 in 1927. 
In Michigan and Pennsylvania there were increases as follows: In 
Michigan 27 borers per hundred stalks in 1927 as compared with 12 in 
1926, and in Pennsylvania 24 borers per 100 stalks as compared with 7 
in 1926. None of the counties in Indiana was included in the survey 
as the infestation is as yet less than one borer per 100 stalks. 

Considering the various adaptations of the insect, especially its 
powers of reproduction and the rate of establishment of the young 
larvae, the results of the debris counts and the infestation survey are 
quite in harmony. Over the entire area cleaned up, the borer popu- 
lation was held to just about the same in 1927 as it was in 1926. To 
those who are familiar with the corn borer, especially the entomologists, 
this will be recognized as a most remarkable accomplishment. In 
some instances where a special effort was made, a sustained reduction in 
infestation was obtained. Such was the case in Lucas County, Ohio, 
the most heavily infested county in the United States in 1926 and a 
habitat most favorable to the insect, where as a result of the clean-up 
the infestation was reduced from 70 borers per 100 stalks in 1926 to 42 
borers per 100 stalks in 1927. 


SPREAD 


The map (Fig. 1) shows the entire area known to be infested by the 
corn borer and also designates those portions where infestations were 
discovered for the first time in 1927. While this later infestation doubt- 
less represents in part the spread that occurred during the previous year 
or years, it is also evidence that considerable spread occurred in 1927. 
This might be takeh to indicate that normal spread is a result of the 
flight of moths originally from the border of the infested area. In 
Michigan, where this border section perhaps was cleaned up more 
thoroughly than was the case for the corresponding section in Indiana 
and Ohio, the newly-discovered territory in general reaches the mini- 
mum. Furthermore, the clean-up reduced the heavier infestation 
along Lake Erie in Ohio, so any spread in that state must have come 
from a comparatively light infestation, while in Michigan, where there 
was an increase in infestation along the lake, very little spread was dis- 
covered. Although the evidence is not conclusive, it does seem sufficient 
to indicate rather forcibly that if success is to attend any further effort 
to retard the natural spread of the corn borer, the border of the infested 
area can not be neglected. 
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Mr. F. N. Wattace: I would like to ask if the border-line was 
neglected. 

Mr. W.H. Larrimer: No. In the state of Ohio it was found to be 
infested. 


Mr. E. P. Fett: You mean less than one per cent? 


Mr. W. H. Larrimer: Yes. The less-than-one-per-cent area and 
this was quite a bit larger than the cleaned area. 


Mr. E. P. Fett: Your suggestion in the paper is to the effect that less 
than one per cent should be cleaned up. 

Mr. W. H. Larrimer: That is, begin at the outside rather than the 
inside. 

Mr. C. L. Martatt: This discussion which has just been started 
touches the heart of the matter of preventing spread by cleanup oper- 
ations. I do not know whether this is the proper time for a lengthy 
consideration of this subject. We, in the Department of Agriculture 
in Washington, however, will very possibly be confronted very shortly 
with the question of possible renewal of the demand for a special appro- 
priation, perhaps larger than last year, for such cleanup to prevent 
spread. 

The main argument for any such appropriation must be based, as it 
was last year, on the theory that such cleanup will reduce spread into 
new territory sufficient to warrant the expenditure. Taking up the 
work of the past spring, it is perfectly clear from the maps shown in 
the adjoining room that, in spite of the cleanup as then conducted, 
there was a large extension of corn borer into new territory in 1927— 
extension which was partly spread but undoubtedly partly merely 
discovery of spread of the year before. When the proposal of large- 
scale cleanup was presented to the Department it was under the distinct 
understanding that the cleanup was to be from the periphery inward, 
and that the main point of the cleanup was to retard spread, and this 
was the principal argument in support of the measure which was used 
by me in the presentation of it before the Budget and before both 
committees in Congress. As pointed out by Mr. Larrimer, after the 
work was well started it developed that conditions in Ohio were such 
that the State officials believed that it would be impossible to enforce 
the cleanup proceedings in the less-than-one-per-cent area, which meant 
a large percentage of the area known to be infested in that State. As 
already indicated, the principal thought was to prevent spread into the 
main Corn Belt, namely, to the southwest and west. Therefore, much 
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of the Pennsylvania and New York area, and all the New England area, 
was excluded in the original plan for enforced cleanup operations. 
On the other hand, I believe that in Indiana and in Michigan the cleanup 
was extended rigorously to the extreme limits of the known infested 
territory. 

The history of the natural spread of the pest in the past indicates 
that the rate ranges from 20 to 30 miles per year, and it is, therefore, 
obvious that such spread must come largely from the less-than-one- 
per-cent area which, in Ohio, has a width of 100 miles or more. It is 
perfectly clear, therefore, that if we intend to control the corn borer 
by cleanup operations, we must logically and reasonably include the 
border fringe. Referring again to the maps, it is clear that in Ohio 
particularly, and also in Indiana, apparently the normal spread took 
place. In Ohio the opportunity for spread is clear. In Indiana, how- 
ever, there was considerable spread. Just how much of this was, 
however, due to failure to discover the spread the year before can only 
be conjectured. On the other hand, in Michigan there was very little 
spread, indicating a possible result of cleanup to the periphery. It is 
well understood that no cleanup will prevent spread, but only limit the 
numbers of individual moths concerned and by that means possibly 
reduce distance. 

With regard to the situation as to abundance in the western area of 
the corn borer, it may be pointed out that in none of this area have the 
infestations reached a condition of commercial damage except in a few 
spots along the border of Lake Erie, and hence all spread in that area 
has come from lightly infested areas—most of it from less than one 
percent. In this connection, it is interesting to note that in the eastern 
New York area, where there has been 19 years for opportunity for 
infestation of the crop, the infestation has never really reached a point 
anywhere of commercial damage or even injury such as the farmers 
would recognize. On the other hand, the insect has steadily spread 
frorn the original center until now it covers most of the eastern half of 
New York and has connected up with the western area. 

As already indicated, my idea in opening up this discussion now is 
that the proposition to continue a large appropriation for cleanup work 
will undoubtedly be presented to Congress in the next few weeks and 
that if such proposition does come up and any appropriation is made 
for the purpose of preventing spread, it should be clear to all concerned 
that the expenditure should be made where actual spread occurs, 
beginning with the border or, better, a little beyond. 
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Another reason for this discussion is that the argument is being made 
by some who are backing this movement to perhaps confine the cleanup 
to what would be designated as the one-per-cent-plus area, which, if 
carried out, would mean work well within—namely, from 50 to 150 
miles—the known margin of spread. Such a cleanup, in my judgment, 
would be merely a service proposition for the farmers in the area con- 
cerned and would have little, if any, effect in preventing spread. If 
the Federal Government goes into such service work in relation to the 
corn borer, it would seem logical that it must necessarily extend that 
work over the whole corn borer area, east and west, including New 
England, and, for that matter, why should not the Government do it 
also for the codling moth and the boll weevil or any other insect pest! 
Hence, any proposal of cleanup as a service proposition should be given 
very careful consideration before endorsement. In connection with 
the conference recently held in Washington with the International Corn 
Borer Committee, this situation was fully discussed and apparently 
a fair appreciation was reached on the part of the Committee of the 
necessity for making any cleanup work on the basis of prevention of 
spread—at least begin with the periphery and work inward. 

On the other hand, the demonstration of work of last year was 
satisfactory and adequate with respect to the other perhaps less vital 
but still very important phase of corn borer control, namely, the question 
of the value of thorough cleanup as a routine and continuing method of 
preventing damage by the corn borer. With respect to this phase, 
therefore, the Department believes that further large-scale demonstra- 
tion is not necessary, but, of course, there could be some argument made 
for a repeated demonstration as to that phase merely to add to the 
force of the demonstration of last spring. As we.all know, the work of 
last year was done under very unfavorable conditions. The idea of 
such demonstration was late in coming forward. Congressional aid 
was very promptly given. Nothing of that sort has ever been done in 
such a short time. But there was a long delay in getting state legislation 
to give the adequate police powers to carry out the work. Following 
all this delay there was a most unfavorable season of rain. In spite of 
these obstacles, a really remarkable cleanup work was done, and the 
credit for that should go very largely to Mr. Worthley. He has demon- 
strated his ability in a very unusual way, handling a perfectly tre- 
mendous job, with a huge personnel, and bringing about a cooperation— 
State and Federal—which has been properly the subject of unstinted 
praise. The result demonstrated that cleanup was a very efficient means 
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of reducing the corn borer population, and indicating a method which 
could be followed as a common practice, and should be followed as a 
common practice in all corn borer territory where this new pest is 
really a menace to corn culture. The problem we have before us is 
whether this work should be continued and, if it is continued, whether 
it should be for prevention of spread; in other words, along the periphery, 
or merely as a demonstration of efficiency of cleanup, somewhere in the 
interior of the corn borer area. 


Mr. E. P. Fert: Have you any idea as to how efficiently the spread 
could be prevented by border work? 


Mr. C. L. Mariatt: My idea on that subject would be simply a 
prophesy or a guess. I mentioned the fact that in Michigan it was 


peripheral work. I am right, I think, in that, Mr. Larrimer? 


Mr. W. H. Larrimer: Yes. 

Mr. C. L. Martatt: The spread was there checked apparently, yet 
the opportunity for spread was there greater because the corn borer 
population was heavy on the Lake border. The interesting point is the 
large area left untouched in Ohio and the very wide spread or discovery 
which is indicated for 1927. 


Mr. F. N. Wattace: If that were a little more in Indiana would that 
account for it going 65 miles along a little, narrow lane’ I will say, 
frankly, the cleanup was just as effective as it was in Michigan, yet the 
spread shows 65 miles farther along the Indiana line. It is practically 
an imaginary line directly west, 65 miles along the Indiana line. It 
shows on the map. 

Mr. C. L. Martatt: I am sorry Mr. Worthley is not here. 


Mr. F. N. Wattace: I am too. 


Mr. C. L. Martatt: He would explain it better than I could. There 
is this explanation, however, which was given to me by Mr. Worthley, 
namely, that as a result of the large appropriation it was possible to 
make a much more intensive and wider survey to determine possible 
spread than in previous years, and, therefore, a good deal of the supposed 
spread in Indiana may be not spread of 1927, but spread of the previous 
year or years not theretofore discovered. 


Mr. F. N. Wattace: The clean-up campaign last year was based 
on a clean-up over the entire known area. The Department and the 
states of Indiana and Michigan went into it with that idea. Ohio fell 
down on the regulation, but that had the approval of the Department 
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in Washington, which I don’t believe ever should have been given. 
The campaign should have stopped right then in Ohio, and the Depart- 
ment should have said, “This is a clean-up campaign to prevent the 
spread,”’ and not say, it was a demonstration, because it was a real 
effort to prevent the spread. That is what I thought we went out 
for. That is what Indiana went in for and that is what Indiana is 
hoping to do now, to prevent the spread. We haven't any one per cent 
infestation in Indiana. I did not go to Washington to get a clean-up 
back in the heavily infested area. We are going to ask for the clean- 
up campaign. If the scouts can’t get out and find it, that is not our 
fault. The scouting is done from the Department of Agriculture. If 
they are thirty miles behind it, they had better get caught up on it. 
It is not our fault. 


Mr. C. L. Marvatrt: In answer to Mr. Wallace, and as I have already 
partly indicated, there was a double purpose in this appropriation. 
The primary purpose was to prevent spread, but an important secondary 
purpose was the demonstration, already alluded to, of clean-up as a 
local or farm control measure. The original idea of the Department, 
as indicated, was that the work was to be done inward, including the 
periphery, in such a way as to be a demonstration of both possibilities. 
The farm control possibility has been demonstrated to our satisfaction. 
The other has not, except inferentially as a result of the reduction of 
population in the areas actually cleaned. The failure of the other 
in Ohio was, as I have indicated, not due to the Department, but came 
along after the work had already been provided for and was well under 
way, due to the announced inability of Ohio to exercise the necessary 
local police control in the less-than-one-per-cent area. 


Mr. J. S. Houser: I think we might well take into consideration, 
before we go into a program of working in the outlying lightly infested 
area, the attempt to control and decrease the spread of the European 
corn borer. I am wondering, Dr. Marlatt, if we really have enough 
information on the spread of the European corn borer—the method of 
spread—to warrant that kind of action’? Do we know enough about 
the distance of flight of the insect to warrant us taking a 30 mile area 
on the outside of the infestation and concentrating our efforts on that 
area, leaving the heavily infested area to take care of itself? 


Mr. C. L. Martatr: There is no heavily infested area within. 100 
miles of the border. I was referring to the 20 or 30 miles as the natural 
annual spread of the borer. There was not, nor is there now, any 
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thought of restricting clean-up to a 30 mile area, but that the clean-up 
should go to the border. 


Mr. J. S. Houser: I misunderstood the remarks, but it does seem 
to me that we do need some additional information on the spread of the 
insect, particularly on the flight. From our records we have not been 
able to find the moths flying strongly at a height of 50 feet. If we had 
additional money for research, we might have at least a partial answer 
to that question. I hope that the Bureau of Entomology may give us 
some information on that point next year. I think it is a very essential 
point. 

Mr. C. L. Martatrt: Doctor Felt has some information on the height 
to which insects normally fly. 


Mr. E. P. Fett: I feel we have not had enough information in regard 
to the European corn borer situation. 

It is stated that the spread must be from the border, possibly, perhaps 
probably, but not certainly. When we go through item after item in 
relation to this insect, we come right down to that, possibly but not 
certainly. There is a great demand for further research in regard to 
some fundamental problems. I am willing to admit at the outset that 
these questions, even with the amplest of resources, cannot be answered 
in a week or a year, or perhaps in five or ten years. The European 
corn borer is an important insect, and we ought to have something more 
definite than we have had in regard to just what it does. 

In the case of New York state and the observations of Professor 
Transeau in Europe, I believe we can match in New York state, in very 
general terms at least, the conditions which he observed there, but we 
have not information in this country to justify us in going out and saying 
that such really obtains; we think so; we think many things about the 
European corn borer. We know comparatively little. 


Mr. C. L. Martatt: You have not given the altitude experiments, 
Doctor. 


Mr. E. P. Fett: I cannot give you anything in regard to the altitude 
experiments in relation to the European corn borer, but since Dr. 
Marlatt has asked for something about that, I would say this—by all 
means, spend some money and find out whether the moth goes up to 
any great height. I would like to know, for one thing, whether the 
moth habitually crosses Lake Erie. 

In regard to this Japanese beetle, not the one of New Jersey, but the 
Aserica castanea Arrow, found in this country several years ago, I found 
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it the past summer on the roof of a thirty-story building in New York 
City, and several of them on the roof of a thirteen-story building in 
Mount Vernon. 

When you get data like that you find out exactly what an insect is 
doing, what its limitations are, and what the possibilities are. With 
such information we can discuss intelligently how spread may be 
controlled. 


Mr. C. L. Marvatr: I think Dr. Felt told me he conducted this 
method of collecting the insects on the top of large buildings in Albany, 
but, among other things, he said he failed to catch a single corn borer 
moth. That is what I was trying to bring out! 


Mr. J. S. Houser: In this connection I would say there is a great 
mass of reflected light over a large city and that this undoubtedly would 
repel the moths from the vicinity. 


Mr. C. L. Martatr: The question is not so much where the spread 
comes from but the fact that natural spread has been limited, and in 
my somewhat dogmatic statement I did not mean to indicate that it 
might not under very favorable conditions perhaps come from interior 
points, but would any of us be willing to say that if we began our 
clean-up work 50 miles within the border such work could really be 
rated as for the purpose of preventing spread? 


Mr. E. D. Bai: When you talk about the altitude of flight, we have 
innumerable records of 1400 feet and above, insects being found on the 
top of the Rocky Mountains, showing there are dense swarms of 
insects flying even higher than that. A question of 400 feet up in the 
air is not a migratory impossibility of the moth. 

I was rather pleased to find myself—I am not going to say for the 
first time—in complete agreement with Dr. Marlatt. While I am, at 
the same time, in agreement with Dr. Felt and Mr. Houser, I would 
like to call attention to this fact, while I appreciate the appeal for the 
money, when it comes to finding out all of these facts, Dr. Marlatt is 
right. You have to do something now; you can’t wait; you have to 
work on the information you have. If the information you have indicates 
you have been lacking in cleaning up the periphery, you can’t wait for 
any information about the flight of the moth or anything else. You 
have to decide to clean up the periphery or let it go. By the time you 
find out, the opportunity will be gone. Dr. Marlatt is perfectly correct, 
you have to work on the interpretation of what you have now. That 
is the way it looks to me. 
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At the same time I appreciate the fact we ought to have this infor- 
mation and that money ought to be spent to get it, but the next step 
has to be taken on the basis of existing information. 


First Vice-PRESIDENT W. P. Fiint: The hour is now 5:15 and we 
are nearly caught up with the program for the day. Do you wish to 
continue with the reading of the papers, or do you wish to adjourn 
at this time? 


ADJOURNMENT: 5:15 p. m. 


Thursday Morning Session, December 29 
The meeting convened at 9:40, President R. W. Harned in the Chair. 


PRESIDENT R. W. Harnep: The first paper this morning is by D. J. 
Caffrey and L. L. Huber. 


THE FUNDAMENTAL PHASES OF EUROPEAN CORN BORER 
RESEARCH 


By D. J. Carrrey, Division of Cereal and Forage Insects, Bureau of Entomology 
and L. L. Huser, Department of Entomology, Ohio Agricultural 
Experiment Station 


ABSTRACT 


Five years of experimental work and research with the European corn borer, 
Pyrausta nubilalis Hubn., in the Corn Belt have indicated that the ultimate solution 
of the problem is associated apparently with mechanical measures, parasites, in- 
secticides and cultural practices. Parasites do not offer hope of immediate relief. 
Insecticides have been made the subject of exhaustive research. Cultural practices, 
particularly the late planting of corn have proved sufficiently promising to warrant 
a trial of this method, when and where necessary, in conjunction with or supple- 
mentary to the clean farming practices of the present. In addition to the entomo- 
logical phases it is expected that agronomists will develop varieties of corn better 
adapted to corn borer conditions and that agricultural engineers will improve and 
facilitate clean farming operations. Sufficient progress has been made to warrant 
the belief that through continued efforts in all practical phases of research we will 
learn to grow corn profitably despite the corn borer. 


INTRODUCTION 


After five years of experimental work and research on the corn borer 
problem as it presents itself in the corn belt it may be of some value to 
indicate what is believed to be the practical aspects or the fundamental 
phases of the problem. 
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MECHANICAL CONTROL 


The control of any insect pest is generally accomplished by the 
employment of one or more of the following methods, viz., by mechani- 
cal means, by parasites, by insecticides or by cultural practices, exclud- 
ing the influence exerted by climatic conditions. It must be obvious, 
however, in case of the corn borer, that of these four possible methods 
of defense, mechanics was the only one immediately available for use. 
While the exact value of mechanical control was unknown, yet it was 
generally agreed that the greater the number of larvae killed, the less 
the number of moths, eggs and larvae should there be to deal with the 
succeeding year. It was evident, too, that in order to carry out a clean 
farming program it would be necessary to stress the use of the already 
existing farm equipment. It immediately became the task of the 
entomologist, therefore, to determine the comparative efficiency of 
the various types of equipment used under various conditions and 
circumstances. During the past five years a satisfactory check has 
been made on the efficiency of practically every important unit of 
regular farm equipment and specially designed machinery. Based upon 
this information it next became the duty of agricultural engineers to 
attempt to make farm machinery more efficient in killing borers and 
the further duty of economists and others to determine whether the 
suggestions of entomologists and engineers were economically sound and 
within the limits of practical farm operations. 

That the continuance or the additional employment of clean farming 
practices has been of great importance in keeping infestation lower than 
it would have been without mechanical control is scarcely to be doubted. 
Ecological investigations, however, both at home and abroad indicate 
that the control of the corn borer will be a fairly simple matter in some 
areas but probably more difficult in certain other areas. Just how 
complete control, therefore, may be expected from clean farming alone, 
needs further investigation. 

PARASITES 

The possibility of securing an important measure of corn borer control 
through the medium of the natural enemies of the pest, particularly its 
insect parasites, has commanded keen interest. Great emphasis has 
been placed, therefore, upon this phase of the research activities. 

Studies of the native insect parasites of the corn borer have shown 
that less than one per cent of the total borer population, on an average, 
was being destroyed by the combined activities of the native parasites. 
Whether these native parasite will exhibit an increasing tendency 
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to adopt the introduced European corn-borer as a host, depends upon 
the future adaptability of these species. 

Since research with the native parasites in the corn belt soon demon- 
strated that such species were of little consequence as natural checks, 
the next logical step was to import insect parasites from the original 
home of the corn borer in Europe. 

A total of 12 species, consisting of nearly 400,000 individuals, were 
imported during the period from early in 1920 to the present date (No- 
vember 15, 1927). These importations have been supplemented by 
laboratory breeding involving the production of an additional 1,700,000 
individuals. Briefly, a total of approximately 2,000,000 parasites has 
been imported, bred and liberated at strategic points in the United 
States. Six of these species have been recovered in the field, under 
circumstances indicating their probable permanent establishment. 

The details regarding the collection, rearing, breeding, liberation and 
recovery of these imported species involve many complicated problems 
which must be solved by continued research. It is proposed to extend 
these research activities, at home and abroad, looking toward the 
importation of all desirable species, supplemented by adequate breeding 
operations in the laboratory. 


INSECTICIDES 


Although the application of insecticides invariably has proved in- 
effective in protecting growing corn from injury by the European corn 
borer in all experiments conducted up to the present time, this develop- 
ment has not discouraged us from continuing to seek remedial measures 
of relief through the medium of insecticides. 

The more important insecticides involved in these tests include 
the following substances employed alone or in various combinations as a 
dust or as a spray: lead arsenate, calcium arsenate, magnesium arsenate, 
nicotine dust, nicotine sulphate, sulphur, nitrobenzol, calcium fluo- 
silicate, sodium fluosilicate, derris, paraffin oil, calcium cyanide, various 
silico-fluoride combinations, hydrated lime, and various patented 
preparations. 

While none of the insecticidal materials or methods tested, to date, 
can be recommended for practical use in combating the corn borer, 
the objectives sought and the results secured are of sufficient value to 
justify a continuance of the experiments now in progress and an intensi- 
fication of the effort to develop effective materials. 
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CULTURAL PRACTICES 


One of the most important responses of the corn borer to its environ- 
ment is its response to time of planting corn. It has long been known 
that corn planted early will contain more borers than corn planted late. 
Potential infestation is automatically reduced by late planting. In 
the light of present knowledge, therefore, it appears that the condition 
of corn, whether it is good or poor, early or late, is a factor of very 
great importance in the decrease or increase of the borer population of 
any area. It would seem, therefore, that if we could modify the en- 
vironment by planting corn at a later than normal date we would 
thereby escape commercial loss. In this connection it may also be 
pointed out that some varieties of corn are more tolerant than others, 
although they show no apparent differences in susceptibility to infes- 
tation. Thus far, however, no variety has been demonstrated to be 
immune. 

These general entomole,‘cal facts have pointed the way to experi- 
mental and research work along agronomic lines. It, therefore, has 
become the immediate task of the agronomists in cooperation with 
the entomologists to supply not only more tolerant varieties than we 
now have but to develop varieties that can be planted late and still 
produce a profitable crop. While the task promises to be long and 
tedious, there are some signs of hope and reasons for optimism. 


CONCLUSIONS 


From the standpoint of entomological research and experimental 
work it may be concluded that, parasites do not offer much hope of 
immediate relief. Insecticides are the subject of exhaustive research. 
Furthermore, investigations along the line of cultural practices have 
been sufficiently promising to warrant a trial of later planting. when 
and where necessary but always in conjunction with or supplementary 
to the clean farming practices of the present. In addition to the en- 
tomological recommendations there are the further possibilities that the 
agronomists by their researches will ultimately provide varieties better 
adapted to corn borer conditions and the engineers through their 
investigations will facilitate and improve clean farming operations. 
It would seem, therefore, that sufficient progress has been made to 
warrant the belief that through our continued efforts in all the practical 
phases of research we will ultimately learn how to grow corn profitably 
despite the borer. 
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PRESIDENT R. W. Harnep: The first paper on the symposium is by 
W. S. Abbott. 


RECENT DEVELOPMENTS IN PROPRIETARY INSECTICIDES 
By W. S. Assort, Vienna, Virginia 
ABSTRACT 

Considers some of the recent developments in proprietary insecticides, including 
the oil extracts of pyrethrum, derris, the nicotine dusts, the fluosilicates and internal 
remedies for external parasites. Also discusses the changes in policies and general 
attitude of insecticide manufacturers during the last few years. 

(Paper withdrawn from publication) 





PRESIDENT R. W. HarRnep: The next paper is by S. Marcovitch. 


THE RELATIVE TOXICITIES OF ARSENICALS AND FLUORINE 
COMPOUNDS TO VARIOUS ORGANISMS 
By S. MarcovitcH, Entomologist, Tennessee Agricultural Experiment Station 
ABSTRACT 
Mosquito larvae were used for the determination of toxicities of stomach poisons, 


the following values of K, a constant for the ex- 





With the formula K = tee 
t * conc. 
pression of toxicity, were obtained against Culex quinquefasciatus: Sodium fluosilicate 
32.1, sodium arsenite 9.6, sodium arsenate 3.5, and sodium fluoride 3. On grass- 
hoppers, sodium fluosilicate used at the rate of 1-56 in poison bran baits showed 
100 per cent mortality within 48 hours, whereas sodium arsenite gave 89 per cent. 
With the cutworm, Feltia ducens, sodium arsenite gave a kill of only 57 per cent 
within 72 hours, while sodium fluosilicate showed a mortality of 88 per cent. 
Against mammals the arsenites are nine times more toxic than sodium fluosilicate 
and thirty times more toxic than sodium fluoride. Since there is evidence that 
minute amounts of arsenic, ingested daily for prolonged periods of time, may interfere 
with health, it is advocated that the subject is of such importance as to warrant 
investigation by a ‘‘Referee Board.” 


INTRODUCTION 


Many chewing insects, among them the Mexican bean beetle, potato 
beetle, and boll weevil, were controlled experimentally in 1924 by the 
use of a commercially available chemical, sodium fluosilicate (5), instead 
of the well known arsenicals. The writer’s interest was aroused as 
to the toxicity of this fluorine compound to insects as compared with the 
arsenicals and especially as to its poisonous effect upon man. Since 
little information was available at that time, the writer has devoted 
the last three years in research on this problem. An attempt was made 
to determine the numerical toxicity values of stomach poisons as a guide 
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for future standardization and procedure. The systemic effects 
produced by fluorine compounds were also considered. Mosquito 
larvae and grasshoppers appeared to be best suited for the experimental 
work with the insects. Rabbits were used for higher animals and 
Paramoecium and Lumbricus as representing the lower animals. The 
experimental work with mammals was conducted while the writer was 
pursuing graduate study in the Department of Pharmacology at the 
University of Minnesota. <A detailed report of these investigations is 
being prepared for publication in the near future. 


Toxicity Stupies WITH INVERTEBRATES 


For the determination of the relative toxicities of such inorganic 
compounds as the fluorides and arsenicals, the larvae of the Culicidae 
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Fig. 2.—Velocity of fatality to Culex quadrifasciatus. 


proved especially well adapted, since they are abundant, easily obtained 
or bred, and live in a medium which lends itself readily to chemical 
changes of any desired concentration. The time when cessation of 
movement was observed was taken as the measure of toxicity. Death 
takes place primarily by the oral ingestion of the chemical. Time does 
not permit a full discussion of the large number of compounds tested, 
hence only a few of especial interest will be considered. 

Sodium fluosilicate at .01 molar (1-532) produced 50 per cent mortal- 
ity of the larvae of Culex quinquefasciatus within 55 minutes, whereas at 
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the same concentration sodium arsenite required 135 minutes, sodium 
arsenate 390 minutes, and sodium fluoride 420 minutes. A parallel 
series of survival times was secured with concentrations of .005 and 
.0005 molar as indicated in Table 1. An inspection of Figure 2 where 
the concentration is plotted against the reciprocal of the survival time 
(the velocity of fatality) reveals a curve similar to the action of lead 
nitrate on Leuciscus phoxinus as worked out by Carpenter (1). This 


1 l 
curve appears to correspond to the equation K = ; lon conc. Where t= 


survival time and K a constant expressing a numerical value of toxicity. 
With such an equation we get a value of K for sodium fluosilicate of 
32.1, sodium arsenite 9.6, sodium arsenate 3.5, and sodium fluoride 3. 
Sodium fluosilicate is thus ten times more toxic than sodium fluoride. 


TABLE 1. Toxicity StupiEs ON Culex quinquefasciatus AT A TEMPERATURE OF 75°F. 
GIVING SuRVIVAL TrwE oF 50 PER CENT MORTALITY 





1 
Km ¢ 08 nc. 


Molar Survival Reciprocal Value Aver. Calculated 
Conc. Time ( ™) of K! Value Value of t 


(In min.) t of K 
Sodium fluosilicate 01 55 18.1 36.2 63 
005 70 14.3 32.9 $2.1 73 
.0005 120 8.33 27.4 104 
Sodium arsenite 01 135 7.40 14.8 222 
.005 180 5.55 11.5 9.6 255 
.0005 1260 .79 2.6 366 
Sodium arsenate 01 390 2.56 5.1 571 
.005 510 1.96 45 3.5 657 
.0005 2880 34 1.1 943 
Sodium fluoride 01 420 2.38 4.7 666 
.005 660 1.51 34 3.0 767 
.0005 2880 3.4 1.1 1,110 


‘Calculated as 1000 to avoid fractions. 
t 

In a concentration of 1—100 the fluorides of calcium, magnesium, 
strontium, copper, barium and lead produced 50 per cent mortality in 
84, 54, 55, 6, 3 and 1% hours, respectively. At the same concentration 
sodium fluosilicate required but 45 minutes. The insoluble arsenicals, 
calcium arsenate, lead arsenate, and Paris green killed in 11, 4and 134 
hours, respectively. The interesting point to be noted here is that lead 
arsenate showed a greater toxicity than calcium arsenate. If the cal- 
cium arsenate is allowed to remain in the water three days before test- 
ing, it becomes equally toxic. Hydrolytic action appears to be re- 
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sponsible for the production of a more toxic derivative of calcium 
arsenate. 

Melanoplus femur-rubrum was also used in toxicity studies. Definite 
strengths of soluble materials were added to poison-baits. The hoppers 
were starved for 24 hours, after which period they showed greater 
uniformity in their desire to feed. The data thus secured checked well 
with those obtained with the Culex larvae. Mr. W. W. Stanley, Assis- 
tant Entomologist, carried out these bait experiments and also those 
with cutworms. Under the above conditions sodium arsenite (1-56) 


Velocity of talabty 


¢ 





Fig. 3.—The relative toxicities of arsenicals and fluorine compounds to Culex 
quadrifasciatus. 


produced 89 per cent mortality within 48 hours, whereas sodium fluo- 
silicate gave 100 per cent. This confirms the work of Langford (3) 
who also found sodium fluosilicate to be more toxic than sodium ar- 
senite to grasshoppers. 

In the cutworm experiments with Feltta dvcens, sodium arsenite 
gave a kill of only 57 per cent within 72 hours, whereas sodium fluo- 
silicate showed a mortality of 88 per cent. Since Ripley (7) has shown 
that the arsenicals have a repellent effect on cutworms and since no 
such effect has been shown for the fluorides, it is quite possible that 
this difference may explain the established superiority of the fluorine 
compounds. Moreover, poison baits with sodium fluosilicate were 
found to be distasteful to chickens. This is of considerable advantage 
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when baits have to be used in the proximity of poultry or game birds. 

The fluorine compounds were also studied on organisms lower than 
insects. With Lumbricus terrestris, sodium fluosilicate, sodium fluoride 
and sodium arsenite in concentrations of 1-1000 required 20, 40, and 
240 minutes to produce a lethal effect. For protozoa, Paramoectum 
caudatum was used. A solution of sodium fluosilicate 1—10,000 is 
almost instantaneously fatal; the same strength of sodium fluoride 
produced a kill within 60 minutes, whereas sodium arsenite appeared 
non-toxic. Similar results were secured with Euglena sp. 


EFFeEcT OF FLUORINE COMPOUNDS ON VERTEBRATES 


After the experimental work had shown that the fluosilicates are 
more toxic than the arsenicals to many of the lower organisms, the next 
consideration was their relative toxicities to man and the higher animals. 
The systemic effects of fluorine appear to be caused by the precipi- 
tation of an element which is essential for proper permeability, that is, 
calcium. 

The more extended use of fluosilicates as dusts on plants leads to the 
question of the effects on human health when small quantities are 
ingested over a prolonged period, as well as the poisonous nature of a 
single large accidental dose. With rabbits the minimum fatal dose of 
sodium fluoride by mouth was found to be .5 gram per kg., and for 
sodium fluosilicate .12 gram per kg. For comparison with arsenic 
the soluble potassium arsenite required 14 mg. per kg. To estimate 
the effect on man, we find that the minimum lethal doses would be 30 
grams of sodium fluoride, 7.2 grams of sodium fluosilicate, and .84 of a 
gram of potassium arsenite. Potassium arsenite is, therefore, about 
nine times as toxic to man as sodium fluosilicate, and 30 times as toxic 
as sodium fluoride. 

No direct experimental evidence was obtained as to the effect of 
continued daily administration of very small quantities, although a few 
scant references in the literature throw some light on the subject. 
Sollman (8) found that daily doses of 8 mg. of sodium fluoride per kg. 
administered to rats showed no deleterious effect on growth or food 
consumption within nine weeks. Fifteen to 150 mg. per kg. resulted ina 
progressive impairment of both growth and food consumption, with 
little mortality and no histologic lesions. Christiani and Chausse (2, 3) 
conducted their experiments with guinea pigs over a period of several 
years, and found that daily doses of 10 mg. of sodium fluoride for 10 
months caused no apparent harm. With sodium fluosilicate, however, 
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a daily feeding of 8-10 mg. was harmless to one of two animals used, 
whereas the other died within 233 days. 

O’Kane (6) fed guinea pigs with various amounts of lead arsenate. 
Daily doses of 1.7 mg. to 11.9 mg. were not fatal over a period of 30 
days, although a daily dose of 13.6 mg. was fatal within 22 days. Since 
the therapeutic dose of arsenic to humans is 2 mg., O’Kane concludes 
that sprayed apples “offer very slight danger, provided rains have 
intervened after spraying.” 

Sollman (9) continued his feeding experiments with arsenicals on 
albino rats for a much longer period of time (9 to 24 weeks) and obtained 
some remarkable results. Daily doses of arsenic trioxide so small as 
.00005 to .0005 mg. per kg. produced a distinct retardation of growth. 
A marked loss of weight occurred with daily doses of .0015 to .005 mg. 
per kg. These daily doses are only 1/800 to 4 of the U.S. P. thera- 
peutic dose of two mg. More data on the cumulative action of arsenic 
over extended periods of time are necessary for the drawing of safe 
conclusions, but the evidence from these experiments would indicate 
that extremely small amounts of arsenic—such as found on apples— 
may impair human health, if administered over a period of six months. 


CONCLUSION 
As the white rat is a standard for pharmacological studies, so the 
mosquito may be employed for insect toxicology. For insects and 
lower organisms, sodium fluosilicate is more toxic than sodium arsenite. 
Since fluorine appears to affect the precipitation of essential calcium 
from the tissues, the meagre calcium content of the lower organisms 
may account for their susceptibility to fluorine compounds. By the aid 


of the formula K = : log an a numerical toxicity value of 32.1 was to 
be obtained for sodium fluosilicate, 9.6 for sodium arsenite, 3.5 for 
sodium arsenate, and 3. for sodium fluoride. On the other hand, to 
man and the higher animals, the arsenicals are at least nine times more 
toxic than sodium fluosilicate and thirty times more toxic than sodium 
fluoride. 

Data as to the consequences of the continued daily administration of 
minute quantities of arsenic are too fragmentary and conflicting to 
formulate dependable conclusions. In order to estimate the effects 
of small daily doses of arsenic on man, more reliable results may be 
obtained by using the omnivorous rat, rather than with herbivorous 
animals. Sollman’s work with the rat shows that daily doses of arsenic 
trioxide of only 1/800 to '4 of the U.S. P. therapeutic dose of 2 mg. did 
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produce a distinct retardation in growth within 9 to 24 weeks. This 
subject—the possible effect of arsenic on public health—is worthy of 
careful consideration by a referee board invested with the authority 
to investigate this problem in a comprehensive manner, to insure a 
better understanding for future guidance. 
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PRESIDENT R. W. Harnep: The last paper of this series is by C. H. 
Richardson. 


COMMENTS ON THE DETERMINATION OF THE RELATIVE 
TOXICITY OF INSECTICIDES 


By C. H. RicHarpson, Bureau of Entomology, Washington, D. C. 


(Withdrawn for publication elsewhere) 





Mr. E. P. Fett: Dr. Richardson’s paper dealt with the application 
of a summer oil. It gives the name of the manufacturer, but it gives 
no clue as to the composition. Our literature ought to be on a permanent 
basis. As a practical step in that direction I am suggesting that it 
might be well for papers of that character, or most papers—I have no 
objection to making it all papers—to give more accurate statements 
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as to what the composition is; that is, put the formula in. Then we 
have a basis, or subsequent students have a basis, for comparison from 
year to year. 

Mr. C. H. Ricuarpson: I would like to say a further word on that 
point. If anyone goes back in the literature of oil using a trade name 
and attempts to correlate the results obtained, say, ten, fifteen or 
twenty years ago, with those obtained with the same or similar brands 
of oil today, you are left with the proposition as to whether these various 
brands of oil are the same. We have direct chemical information in 
a number of cases that the manufacturers have changed, and changed 
rather rapidly, the composition of the insecticide during the course of 
its manufacture. How are we going to make comparisons of toxicity 
on such a basis? 

It seems to me the point that Dr. Felt has raised is very well taken, 
and is one which should be seriously considered in the publication of 
any results from insecticides. 

Mr. W. S. ABsott: I would like to further supplement that and say 
it would be of great value to the insecticide workers if the analyses of 
these preparations were given. I would like to give just one example 
of the extreme change in formula that we encountered several years ago. 
We picked up several samples composed of hydrated lime, sulphur and 
arsenate of lead, a very good combination, but there were certain changes 
on the label that we asked the manufacturer to make. Therefore, we 
checked up on this material. About a year later we collected not one 
but three or four samples of this same material with exactly the same 
label, exactly the same directions, but the material itself was pure 
hydrated lime. They left out the sulphur and lead. (Laughter.) 


PRESIDENT R. W. HaRNeED: The next paper is by L. Haseman. 


TESTING COMMERCIAL INSECTICIDES 
By L. HAsEMAN, Columbia, Mo. 


ABSTRACT 

The present extensive efforts to improve old and devise new insecticides is due 
to the increased demand for better insecticides. The investigations are vital to the 
advance of economic entomology and should be encouraged. On the other hand 
the many new materials appearing on the market as insecticides should be thoroughly 
tested before they are advertised and sold as insecticides. The economic entomologist 
in the various States should cooperate with the federal insecticide and fungicide 
board in preventing useless materials being placed on the market. 


The ever-increasing problems in economic entomology requiring in- 
secticides in their solution are largely responsible for the unusual inter- 
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est shown by entomologists, chemists and manufacturers, in their 
investigation of old and new chemicals for insecticidal puposes. Never 
before have so many entomologists and chemists been at work on 
insecticides. Out of this present volume of research we seem certain 
to get new and improved types of insecticides. In the past most in- 
secticides have been accidentally discovered and later improved by 
experimental work. At the present time specialists are scanning the 
field of chemistry for promising new chemicals or are attempting to 
improve on the present brands of insecticides. 

) These investigations are of vital importance to the future develop- 
ment of Economic Entomology and they should be encouraged. The 
activities along this line by the National Research Council and the 
Crop Protection Institute are especially commendable. Their efforts 
coupled with those of the various Federal and State Departments are 
sure to result in great improvements in our present insecticides. 

While the scientists and the organizations which further these re- 
searches are deserving of special praise for their efforts, the manufac- 
turers who assist with the work and who eventually must be depended 
upon to supply the insecticidal needs are also deserving of special praise. 
In many cases, they have their own trained scientific men who cooperate 
with the Federal and State men and in other cases they finance the 
investigations. 

While this is all true and very desirable we cannot overlook the 
fact that there continues to appear on the market materials which 
are absolutely useless, of doubtful value or at best only imperfectly 
tried out. Such materials are often put out by new or small companies 
for quick profits or in some cases where the company has employed a 
young, inexperienced and over-zealous specialist who has some new 
discovery with which he expects to solve all our troubles in Economic 
a Entomology. In some cases, however, old established firms rush upon 
the market with unproven products. In still other cases, the material 
is described as the results of years of study by an imaginary chemist 
These are the types of insecticides which cause much trouble and which 
require constant watching. In this day and age when there is still 
so much of mystery associated with even the more familiar insect 
epidemics and so much misinformation available for the farmer’s con- 
sumption he is too ready to invest in ‘‘cure alls,’’ especially when they 
i are convincingly advertised and promise spectacular results. 
Fortunately we have the Federal insecticide law and the various 
State insecticide laws to help keep these questionable products in line 
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The numerous Federal prosecutions are doing much to convince manu- 
facturers that they must put on the market only such products as are 
of real service in controlling insect pests. This service is of immense 
value to the users of insecticides and every entomologist should consider 
it his duty to cooperate in making the enforcement of the Federal law 
effective. Without the hearty cooperation of State employees it is 
often very difficult for the Federal men to reach violators. With super- 
vision over only interstate shipments it is easy for the intentional 
violator to escape the Federal regulations. Also by conducting their 
advertising and sales campaigns through channels independent of the 
label upon the container they are able to escape the Federal law. Where 
carefully drawn state laws supplement the Federal law and where the 
state workers cooperate with the Federal men the protection to the 
insecticide users can be made doubly valuable to them. 

It is not the writer’s intention to leave the impression that the in- 
secticide business is a questionable one. The conscientious manu- 
facturers are just as anxious to place a better product on the market 
as the entomologists are glad to see it. They are doing their share to 
help control pests. It is the occasional firm or individual who usually 
deliberately places on the market products which are useless or of but 
little value, who makes necessary the regulation of the insecticide 
business. 

By keeping closely in touch with the channels of advertisement and 
by watching for new products on the market and promptly investi- 
gating them, the Station Entomologist, by cooperating with the Federal 
Departments, can keep the farmer advised as to the products which 
he should use in his insect control work. 





Mr. C. R. Crossy: There are a number of us who would like to hear 
paper No. 6, if it is available. 

PRESIDENT R. W. HarneEp: It is not customary to have papers read 
unless the authors are here, but this is a special request. If there is 
no objection, Mr. Houser will read ‘“The Correlation of European Corn 
Borer Accumulation with Soil Fertility’ by L. L. Huber and C. R. 
Neiswander. 
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THE CORRELATION BETWEEN SOIL FERTILITY AND 
EUROPEAN CORN BORER ACCUMULATION 


By L. L. HuBer and C. R. NEISWANDER 


ABSTRACT 


This paper points out that the degree of infestation of corn by Pyrausta nubilalis 
Hubn., depends in large measure on the stage of development attained by the corn 
at the period of moth flight. The rate of development of corn is greatly influenced 
by the fertility of the soil. Other factors being equal, a variation in soil fertility 
may be expected to indirectly influence the accumulation of the insect. 


In this paper it is proposed to show that in as far as soil fertility 
favorably or unfavorably influences corn development it can be corre- 
lated with the rate of accumulation of the corn borer. In the first place, 
it will be pointed out that any general region which habitually produces 
late, slow developing or poor corn will have a lower borer population 
than a region which habitually produces early, rapid developing or 
good corn and, in the second place, it will be shown that corn in any 
field, part of a field, or in any local area within a region highly favorable 
to accumulation may have a less than normal borer population by 
reason of the fact that the condition of corn at the period of moth flight 
influences the biotic potential. 

On the basis of soil origin, Ohio may be divided into two general 
regions. (1) “Practically all of the country west of a line drawn through 
Sandusky, Columbus and the eastern part of Adams County is under- 
lain with limestone.’’ (2) “‘While some limestones are found in the 
eastern half of the state, the formations consist mainly of sandstones 
and shales.”’ 

It is an obvious fact that western Ohio soils of limestone origin grow 
more acres of corn per unit of area than the eastern Ohio soils, the parent 
material of which is non-calcareous. Statistics show that the acreage of 
corn produced in 37 northern Ohio counties lying within the two areas is 
in a relative ratio of 100 to 42. Moreover in this connection it is also 
a fact of long observation that corn grown in western Ohio is planted 
earlier, grows more luxuriantly, and develops more rapidly than corn 
grown in eastern Ohio. It is generally agreed too that the difference 
in the rate of development of corn in the two areas up to the period of 
moth flight is largely due to the inherent differences in the soil fertility 
of the two regions, although it is recognized that the extreme north- 
eastern counties are practically outside the corn belt from the stand- 
point of climate. There is, therefore, sufficient evidence to warrant a 
correlation between corn development and soil fertility. 
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Since the be,zinning of corn borer investigations in Ohio the writers 
have studied the behavior of the insect in relation to the development 
of corn as indicated by the rate of growth and the time of tasseling or 
silking. Evidence indicates that the nature of the response of the corn 
borer adults to corn depends to a very great degree upon the condition 


of the corn or the stage of development attained by the plants at the - 


time the moths are in flight. It follows then that any condition which 
influences the development of corn will indirectly influence the degree 
of infestation by the corn borer. Therefore, in as far as soil fertility, 
used in its widest sense, influences the luxuriant growth and rapid 
development of corn, it also indirectly influences the accumulation of 
the insect. 

The evidence supporting the foregoing statement seems rather con- 
clusive. Over large areas, such as western Ohio and eastern Ohio, 
data relative to the present infestation as reported by Federal investi- 
gators and as collected by the writers indicate that the ratio of borers per 
given unit of stalks in western Ohio as compared with eastern Ohio is 
about three to one. Moreover, within a highly susceptible area where 
corn is generally of good or excellent quality there are fields or parts 
of fields of corn which have but few borers. Further evidence to support 
former conclusions was furnished this year by Dr. G. W. Conrey in 
charge of soil survey work for the Ohio Station in cooperation with 
the Bureau of Soils, U. S. Department of Agriculture. For example, 
one field showed a 12 per cent infestation on the light colored soil, 37 
per cent on the gradation soil, and 86 per cent on the dark soil. 

Four years of data bearing upon the relationship of soil fertility to 
corn borer accumulation point, therefore, to the fact that the rate of ac- 
cumulation has been greater in western Ohio than in eastern Ohio. 
This more rapid rate of increase is believed to be due in large measure 
to a difference in the development of corn in the two areas at the period 
of moth flight, which difference in turn is due to variations in soil 
fertility. 


Vice-President J. H. Montgomery assumed the Chair. 

Vice-PRESIDENT J. H. Montcomery: Is there any discussion of 
this paper? 

Mr. E. W. Bercer: I would like to ask a question. Isn’t the more 
vigorously growing corn more attractive? Is there an odor there that 
is perhaps insusceptible to humans that draws the moths to lay the 
eggs in abundance thereon? 
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Mr. J. S. Houser: It is a known fact the more mature corn is, the 
greater will be the number of eggs laid on that particular plot of corn. 
From the studies of moth flight, if you will go into a field of corn where 
there are areas of well developed corn and areas of poorly developed 
corn, you will findin the night time the moths hover over the areas of 
well developed corn, and seemingly avoid the areas of only imperfectly 
developed corn. The number of eggs laid is likewise opposite on the 
two areas. Fewer eggs are laid on the poorly developed corn and more 
on the highly developed corn. 

Just what that attraction is the plant physiologists, chemists and 
entomologists working together have not yet been able to determine. 
We have used the old photometer experiments and various other ways 
to try to determine that point. That is one of the basic points on 
which we need further investigations. 


Mr. P. A. GLENN: The supposition that more eggs will be laid on 
the mature corn than corn that is less mature, I take it, must be based 
upon the supposition that the moths have a choice; that is, where there 
is in the same locality corn in the different stages of development. If, 
in the same locality, all the corn is in the same stage of development 
and there is no choice for the moth, what will happen? Will it lay its 
eggs or not? 


Mr. J. S. Houser: That, of course, is something no one has yet been 
| able to determine, because we haven’t any areas where all the corn has 
- been very, very late and very immature at the time of moth flight. 
7 However, there are other factors that enter into it that might well be 
considered. One is the physical factor, as for example, the size of the 
plant. A certain percentage of the corn borer larvae spin down from the 
leaf. If the plant is large and vigorous, it affords a larger surface upon 
which the larvae may lodge than if the plant is small and immature. 
So you have at least this one physical factor which we think has some 
bearing on the point you have raised. If all the corn was very small 
when the eggs were laid, you would have many more larvae lost in the 
process of establishment than if all the corn was large. 

Mr. J, J. Davis: I might say that Mr. Ficht in his olfactometer tests 
finds small corn not attractive to the moth. 

Mr. P. A. GLENN: Won't they lay their eggs? 
j Mr. J. J. Davis: They are not attracted to the small corn, while 
they are attracted to the larger corn. 


Mr. P. A. GLENN: There comes in the subject of choice. 
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VicE-PRESIDENT J. H. Montcomery: The next paper is by H. L. 
Dozier. 


FISH OIL AS AN ADHESIVE IN CONTROL OF THE GRAPE 
BERRY AND CODLING MOTHS 
By H. L. Dozier, Entomologist, Delaware Agricultural Experiment Station, 
Newark, Del. 
ABSTRACT 

A brief report is given on preliminary work with fish oil as a sticker of lead arsenate 
used with Bordeaux mixture and dry lime-sulphur. Great possibilities are indicated 
for its use in the early pre- and after-blossom sprays in controlling the Grape Berry 
Moth and in the calyx and first cover sprays on late apples in control of the Codling 
Moth. On account of its sticking the lead arsenate on the fruit for such long periods 
caution is given against using it in the later spravs 

During the season of 1927 the Codling Moth continued to be the 
major pest of the apple in Delaware and the Grape Berry Moth increased 
and spread rapidly in many vineyards. 

By far the majority of the damage to apples from the Codling Moth 
in Delaware comes toward the end of the season and is caused by worms 
of the second and partial third broods. A certain percentage of this 
late ‘‘stinging”’ of fruit is due to young worms of the late Oriental Peach 
Moth broods but the writer’s observations so far indicate only a very 
small proportion in Delaware. To avoid an annual repetition of this 
late “‘stinging’’ every effort should be made to effect a clean-up 
of over-wintering worms in packing houses and old picking baskets, 
under rough bark, etc. and by doing a thorough consistent spray job 
under personal supervision. A complete control of the first brood of 
worms will leave few to reach the adult stage to reproduce themselves 
at that part of the season when conditions have become most favorable 
to their rapid development. It has been the writer’s personal obser- 
vation that most of the damage to late apples in Delaware is due to 
the fact that the apples are not sufficiently protected by a cover spray 
at the time when the young worms of the second generation are hatch- 
ing. This comes just at the time when every grower is picking, packing 
or marketing his early apple crop and especially is this true when a 
long drawn out cold spring occurs with its consequent delayed emer- 
gence, deposition and hatching. There can be no question that the 
large interplantings of late, mid-summer, and early varieties of apples 
with their different blooming and maturation, »eriods constitutes a 
severe handicap to the Delaware growers in tue problem of Codling 
Moth control. 
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At this moment when there is so much agitation against spray residue 
our problem becomes even more complicated and the question is “how 
late can we spray safely?’’ and the answer comes back “avoid the 
necessity of late cover sprays by completely controlling the first brood. 
Even where every reasonable effort is concentrated, however, there 
will be enough of the first brood worms to escape and come through 
generally to produce a large amount of wormy late fruit in cases where 
the initial carry-over infestation is heavy. No single year, even of the 
most energetic and intensive kind of clean-up and spraying, is going 
to eliminate entirely the Codling Moth and at least three seasons will 
probably be necessary to bring it down to within practical limits. 

Why not attack this problem by putting on an application of lead 
arsenate just before the early apple harvest starts that will stick through 
that vital period without leaving too much residue on the late apples 
at picking? With this idea in view the writer introduced two stickers 
this summer in Delaware that appear promising, ‘‘Fluxit ’’a new type 
of spreader that is manufactured on the Pacific Coast and a ‘‘Choice 
light pressed’’ Menhaden fish oil. The latter has been used for several 
years successfully as a sticker with plain lead arsenate on forest trees 
in Massachusetts in Gypsy Moth work and is reported on in U. S. Dept. 
of Agriculture Bulletin 1439 by C. E. Hood. The writer is now attempt- 
ing to work out its practical application and place in our orchard and 
vineyard programs. Preliminary tests on apple and grape show it to 
be very promising as a cheap and efficient adhesive for lead arsenate 
in the earlier sprays. It sticks the spray on the foliage and fruit for 
such long periods, however, that it can be recommended with safety 
only for the early applications and much work must be done along that 
line. Indiscriminate use of fish oil would most certainly ruin the market 


for our apples. 
The material used was that recommended by Hood with the following 





eee 


specifications :— 

F Gd at coal ts ae ae 190 to 193 

h aos de bs eal he pda aul 139 to 193 

L Ee ee ere e 0.927 to 0.933 
eee ee eee Less than 5 per cent 


Indications are that the darker, cheaper grades with high free fatty 
acid content do not g‘ve good results. 

The material was ‘, splied to the growers, due to pressure of other 
problems, and they applied it themselves. The spray applications and 
results were checked by the writer. 


. 























February, '28] DOZIER: FISH OIL AS AN ADHESIVE 123 


On June 17th a row of twenty large fifteen-year old Rome Beauty 
trees in the orchard of J. Leonard Soper at Magnolia, Del. was sprayed 
with plain lead arsenate at the rate of two pounds to fifty, with a quart 
of the fish oil added tc the 200 gallon tank. At time of the first picking 
September 8th these apples showed residue and were carefully brushed. 
The fruit with the one application was as free from worms and as nice 
in appearance as adjacent fruit sprayed three times with lead arsenate, 
lime and caseinate spreader. The owner was so enthusiastic that he 
plans on trying it on several hundred acres next season. 

On June 13th fish oil was used at the rate of 11% qts. to the 200 gallon 
tank in combination with 2-6-50 Bordeaux and Sherwin-Williams 
Dry Lime-sulphur on a block in the orchard of H. E. Coverdale near 
Dover, Delaware. Two months later, after periods of heavy rains, 
traces were still present on the foliage and fruit. It seemed to work 
better with the Bordeaux mixture than with the Dry Lime-sulphur. 

At the orchard of Frank C. Bancroft near Camden, Del. a mixed 
block of 400 King David and Stayman trees was sprayed July 12th 
with 2-6-50 Bordeaux and two pounds of lead arsenate to fifty. The 
southwestern half of the trees was sprayed with one pint of fish oil 
added to each 100 gallons of spray and the remaining half of the trees 
was sprayed with one pound of calcium caseinate added to each 100 
gals. On examination of these trees on August 10th it was quite evident 
that the fish oil was far superior to the calcium caseinate as a sticker. 
Three carloads of the earlier King David picked August 25th for export 
had to be very carefully run through brushes and wiped. The last car 
of King David was picked September 20th. The Staymans from this 
block were picked October Ist and by this time were practically free 
from any residue. 

The ‘‘Fluxit’’ sticker and spreader was used in the apple orchard 
of H. E. Coverdale with 2-6-50 Bordeaux July 21st and with Sherwin- 
Williams dry lime-sulphur July 26th at the rate of two pounds to the 
200 gallon tank. This block of 300 Stayman and Nero trees was sprayed 
again on Aug.8-9th using the “Fluxit”’ with the Sherwin-Williams dry 
lime-sulphur. Considerable spray residue was showing when this 
fruit was picked on October 15th. Most of this fruit, due to scab and 
bad russeting, was sold to a canning factory. 

Fish oil also has great possibilities in the control of the Grape Berry 
Moth which has become the most serious problem of the grape grower 
in this section during the past two years. The newly hatching worms 
of the first spring brood were just starting to enter the young berries 
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this season on June 23rd in the seven-acre vineyard of Nat. W. Taylor 
near Lebanon, Del. This demonstrated clearly the necessity of including 
lead arsenate in the pre-blossom spray which had been applied ten days 
previous. By July Ist “‘stung’’ berries were so abundant that a total 
loss threatened and the owner applied a spray of 4-6-50 Bordeaux, 
five pounds of lead arsenate to fifty, and added a quart of fish oil asa 
sticker to each 100 gallons. This was applied July Ist by the trailer 
method under pressure of 350 pounds and was done in a very thorough 
manner—the opposite of the preceding pre- and after-blossom sprays. 
By July 28th no worms could be found in the vineyard but on August 
24th the second brood worm injury was starting—the young worms 
being only a quarter of an inch in length and apparently only three or 
four days old. A check up made on August 30th showed the spray to 
be very effective while on other properties examined, as high as 50% of 
the berries were wormy on this date. In the Taylor vineyard a nice 
crop was cut while on some of the other properties almost a total loss 
and further spread occurred. 

There can be no question as to the effectiveness of the ‘choice light 
pressed”’ fish oil as a sticker. So well did the Bordeaux-arsenate of 
lead-fish oil spray adhere to the clusters of grapes that it was thought 
until September 10th that they would have to be dipped. By the time 
of cutting on the 18th of September there was still a trace of residue 
left but not sufficient to necessitate dipping. 

The writer believes that the fish oil shows great possibilities in control 
of the Grape Berry Moth when used in the pre- and after-blossom sprays 
but if used after June 15th there will be danger of having too much 
spray residue at cutting time. 

In the apple spray program indications are that it can be used to 
advantage in the calyx and first cover sprays on the late varieties but 
until further tests are made it should not be used on the early varieties 
other than the calyx application. It is decidedly cheaper than the 
caseinate spreaders, makes the spray adhere longer, and makes possible 


less frequent spraying. 





Secretary C. W. Co.uins: We at the Gipsy Moth Laboratory are 
rather pleased to know that fish oil is being tried as an adhesive in 
Deciduous Fruit Insect Investigations. I especially want to call your 
attention to photographs we have in the exhibit hall of fish oil in Arsenate 
of Lead Spray for leaf feeding forest insects. A spray of 314 pounds of 
arsenate of lead powder to 100 gallons of water and 4 ounces of fish oil 
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PLATE 3.—Apple leaves and fruit from the Coverdale orchard, sprayed June 13 
1927 with 1% quarts of fish oil and 8 Ibs. of lead arsenate added to the 200 gal. 
tank. Photographed June 28, 1927, following very heavy rains, slightly reduced 
1. Sprayed with Sherwin-Williams dry lime sulphur; 2. With 2-j-50 Bordeaux 
mixture; 3. With Sherwin-Williams dry lime sulphur. 
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per pound of arsenate of lead added was applied to acre plots of forest cf 
trees and 5,500 gipsy moth larvae were killed and collected on a mat, 
or a rate of 1,661,000 larvae killed per acre. Experiments shows that an 
average of 63 per cent of the poison was still on the foliage after eight 
inches of rain. We think those tests showed striking results. 


Mr. H. L. Dozier: Don’t you think it has a very good application 
in orchard work? 


SECRETARY C. W. Co uins: We are not prepared to say. We have 
not made any tests with orchard insects. Our work is with forest and 
shade tree insects, but we do think, however, there are great possibilities 
with fish oil along those lines. 
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Vice-PRESIDENT J. H. Montcomery: The next paper is by Messrs. 
Hartzell and Wilcoxon. 


ANALYSES OF SPRAYED APPLES FOR LEAD AND ARSENIC 


By ALBERT HARTZELL and FRANK WILCOXON, 
Boyce Thompson Institute for Plant Research, Inc., Yonkers, N. Y. 
ABSTRACT 


In continuation of work on arsenical residues, apples grown at Yonkers, New York, 
that had received the standard spray schedule comprising 5 applications of lead 
arsenate (4 Ibs. to 150 gals.), during the season of 1927, showed on analysis an 
average of 0.912 mg. of metallic lead per kg. of fruit and a maximum of 1.80 mg. 
per kg. The arsenic trioxide found in the samples averaged 0.099 mg. per kp. 
of fruit with a maximum of 0.193 mg. per kg., this maximum being considerably 
below the limit adopted by the Royal Commission on Arsenical Poisoning in 1903 
(1.429 mg. per kg.). There were 33.24 inches of rainfall from the time the first 
spray was applied until the date the fruit was picked. 


INTRODUCTION 


During the season of 1927, in continuation of work on arsenical 
residues (1), apples grown at Yonkers, New York, that had received 
the standard 5-spray schedule (4 lbs. lead arsenate to 150 gals.) were 
analyzed for lead and arsenic. Lead arsenate is a doubly dangerous 
poison because in addition to arsenic it also contains lead which is a 
cumulative poison. Since very few determinations of lead spray residues 
have been published, it was thought of interest to include analyses for 
both lead and arsenic in this paper. 

Woods (2) analyzed washings of apples that were sprayed with lead 
arsenate in August and picked two months later. An average of 1.09 
mg. of metallic lead per kg..of fruit is indicated by his analyses. At- 
tention is called by him to the fact that lead arsenate calculated from 
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the arsenic found in his samples was about one and one-half times that 
calculated from the lead, but no explanation of this discrepancy is 
offered. He concludes that the amount of arsenic or lead that will 
remain at harvest time upon fruit sprayed as late as mid-summer is so 
slight as to be of no practical importance. 

Sonntag (3) found apples sprayed with lead arsenate to contain from 
7.5 mg. per kg. to 34 mg. per kg. of lead, 24 days after spraying, while 
80 days after the spray application, there remained 0.17 to 0.57 mg. 
per kg. ' 

Lynch, McDonnell, Haywood, Quaintance and Waite (4) give the 
results of a large number of determinations of lead from sprayed fruit, 
and find sprayed apples to contain from 0.036 to 2.80 mg. per kg. 

Analyses of apples from the United States and British Columbia 
reported by Sir R. Robertson, Government Chemist, Great Britain (5), 
show metallic lead ranging from 0.0001 to 0.0057 grains per pound of 
fruit (0.014 to 0.814 mg. per kg.). It is stated that about 16 pounds of 
apples containing lead at this rate would have to be consumed, includ- 
ing peel, stem and calyx, before a minimum pharmacopoeial dose of 
lead would be taken. 

Recent determinations of arsenical residues on apples have been 
published by Cox (6), who found 0.5 to 15.0 mg. of arsenic trioxide 
per kg. In one case of suspected poisoning, the author found the apples 
to contain 8 mg. per kg. of arsenic trioxide and 28 mg. per kg. of lead. 
He further states that the arsenic is not entirely confined to the skin and 
gives values obtained from two determinations on apples heavily 
sprayed in the laboratory, and analyzed 48 hours later, as follows: 3.3 
and 1.3 mg. per kg. in the flesh, while the whole apples contained 24 
and 7 mg. per kg. respectively. 

Shutt (7) examined a large number of Canadian sprayed apples for 
arsenic and the largest amount found was 0.742 mg. per kg. 

The matter of arsenical residues on imported apples has been the 
subject of a question (8) in the British Parliament. 

MacLeod, Haley and Sudds (9) reporting on the results of analyses 
of 42 samples of apples from a number of localities in Pennsylvania give 
determinations ranging from a trace to 0.843 mg. per kg. of fruit. They 
state that the amount of visible spray residue was not an adequate 
indication of the quantity of arsenic on the fruit. 


PLAN OF EXPERIMENT 


In order that the results would be comparable from year to year the 
plan of the experiment as stated in a previous publication (1) was 
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followed as far as practical in every detail. Four pounds of Grasselli 
powdered lead arsenate,’ two pounds of calcium caseinate and 1% 
pints of nicotine sulfate to 150 gallons of spray solution were used in all 
applications. The sprays were applied on the following dates: delayed 
dormant, April 18; blossom pink, May 2; calyx, May 18; two weeks, 
June 3; mid-summer, July 12. Lime-sulfur at regular strengths was 
used in the first four applications but was omitted from the last as scab 
infestation was very light. The sprays gave 96% control of codling 
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Fic. 4. Graph showing dates of spraying, daily precipitation and time of 
sampling. Horizontal line A indicates the length of time the apples 
remained on the trees. 


moth which was the principal insect trouble. On September 14, 100 
apples were picked from the lower branches of the sprayed trees for 
analysis, care being taken in handling not to remove the spray residue. 
To inhibit respiration, the apples were placed in cold storage at 5°C. 
until ready to be prepared for analysis. 


CLIMATIC FAcToRS 


The rainfall at Yonkers, New York, during the season of 1927 was 
unusually heavy. From the time of the first spray application, (the 


‘A sample of lead arsenate used in this experi. ent was found on analysis to con- 
tain 64.02% of lead calculated as PbO and 33.1% of arsenic calculated as As,O,. 
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delayed dormant), which was made on April 18, until September 14, 
the date when the apples were picked, 33.24 inches of rain fell. The 
daily precipitation, dates of spraying and the length of time the apples 
remained on the trees are shown graphically in Fig. 4. The heavy 
rainfall this season must be considered in making comparisons of lead 
and arsenic content of fruit. The results are probably somewhat lower 
than would be expected for a season of normal precipitation. 


MetTuHopD or ANALYSIS 


Lead was determined colorimetrically as the sulfide, while the Gutzeit 
method was used for arsenic. Four apples were used for a single deter- 
mination. The peel, stem and calyx were removed from samples 1 to 12 
inclusive, the organic material destroyed by digestion with sulfuric and 
nitric acids. Samples 13-20 were scrubbed with 2% sodium hydroxide 
solution, using a brush to remove as much spray residue as possible. 
MacLeod, Haley and Sudds (9) reported satisfactory results obtained 
by using ammonium hydroxide to remove the spray residue for analysis. 
The lead was separated as sulfate, dissolved in hot ammonium acetate 
solution, and the determination of lead made as described by Lynch, 
McDonnell, Haywood, Quaintance and Waite (4). The sensitized 
paper for the arsenic determinations was prepared as suggested by 
Kemmerer and Schrenk (10). Blank determinations were made on 
the reagents and on the reagents with peel from apples known to have 
never received lead or arsenic sprays. In both cases insignificant 
amounts of lead and arsenic were found. 


RESULTS 


The results of the determinations were calculated to mg. of metallic 
lead and mg. of arsenic trioxide per kg. of fruit and are given in Table 1. 

The average value for lead and for arsenic in samples 1 to 12, where 
the material was digested with sulfuric and nitric acids, is considerably 
higher than the value found for samples 13-20, where the surface of the 
apples was scrubbed with sodium hydroxide solution. It appears 
probable that the latter procedure resulted in incomplete removal 
of the spray residue. 

In all cases the ratio of lead to arsenic is higher than that to be ex- 
pected from the composition of the lead arsenate used. This suggests 
that the action of atmospheric agencies brings about a gradual decom- 
position of the lead arsenate on the fruit, which results in more arsenic 
than lead being dissolved and washed away. McDonnell and Graham 
(11) have shown that such a decomposition is in fact brought about by 
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long continued washing with distilled water, while Mogendorff (12), 
Campbell (13), and Ginsburg (14, 15) have shown that the presence of 
lime, lime-sulfur, and calcium caseinate spreaders may lead to the for- 
mation of soluble arsenic in considerable amounts. Recently P. A. 
van der Meulen and E. R. van Leeuwen (16) have studied the action of 
calcium hydroxide on acid lead arsenate in the laboratory, and have 


TABLE 1. ANALYSES FOR LEAD AND ARSENIC REMAINING ON APPLES AT 
PICKING TIME 


Sample No. Wt. Grams Mg. Pb per kg. Fruit Mg. As,O, per kg. Fruit 


1 479 1.35 0.042 
403 1.36 0.074 

3 367 1.77 0.136 
4 363 1.23 0.055 
5 483 1.55 0.145 
6 424 1.06 0.047 
7 502 0.69 0.119 
8 415 0.60 0.120 
9 404 0.86 0.148 
10 362 1.80 0.193 
11 444 1.69 0.113 
12 425 0.82 0.118 
13 421 0.59 0.095 
14 446 0.78 0.101 
15 374 0.40 0.093 
16 301 0.50 0.133 
17 435 0.57 0.069 
18 450 0.155 0.055 
19 369 0.27 0.054 
20 337 0.21 0.089 


determined the extent and the rate of decomposition under definite 
conditions. The high arsenic values obtained by Woods (2) may 
perhaps be explained by this circumstance, since he analyzed washings 
from sprayed apples and not the apples themselves. 


CONCLUSION 


Comparing the results obtained this season with those of 1926, it was 
found that in 1926 the average amount of arsenic as AsgO; was 0.173 mg. 
per kg. of fruit, with a rainfall of 17.85-19.51 inches, while in 1927 
the average value was 0.099 mg. per kg. with a rainfall of 33.24 inches. 
No sample analyzed in either year exceeded the limit adopted by the 
Royal Commission on Arsenical Poisoning in 1903 (17). The ratio of 
lead to arsenic found this season was considerably higher than that to be 
expected from the composition of the lead arsenate used. 
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RESULTS OF THREE YEAR’S WORK WITH DUST SPRAYS 
IN MISSOURI 


By K. C. SuLLIvan, Columbia, Mo. 


ABSTRACT 


In general it is necessary to make twice as many applications of the dusts as the 
liquid in order to obtain comparable results. The sulphur lead dusts have given 
better control of the codling moth larvae than the copper lead dusts. Indications 
are that the sulphur lead dusts may be used as a supplement to the liquid sprays 
with very good results. 


Fortunately experimental work with the dust sprays in a commercial 
way was begun in Missouri in 1925. During the past year a large 
number of commercial apple growers have shown unusual interest in 
the dust sprays and as a result of our work we have been able to give 
them some much needed information. The great interest which the 
commercial growers have recently shown in the dusts has been largely 
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due to three important factors. First, the abnormal life cycle of the 
codling moth; second, the spray residue situation and third, the activ- 
ities of the salesmen of dusting chemicals and dusting machines. 

So far we have tried to emphasize the fact that the dusts are still 
largely in the experimental stage and as yet it would be exceedingly 
unwise to discard the liquid sprays in favor of the dusts. However, 
where a fruit grower has insisted on using the dusts we have recom- 
mended that they be used only as a supplement to the liquid sprays. 
Our three years experimental work with the dust has substantiated 
these recommendations, especially when we take into consideration 
the cost of chemicals. 

RESULTS IN 1925 

Two important conclusions may be deduced from the results obtained 

in 1925. First, that in order to obtain as good results with the dusts 
TABULATION OF RESULTS 1926 
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'The calyx spray was a 90-10 dust. 

*The third or curculio spray was a 90-i0 dust. 
*The Calyx spray was a copper dust. 

‘The third or curculio spray was a copper dust. 
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as with the liquid spray about twice as many applications of the dusts 
must be made as with the liquid. Second, that two pounds of dust per 
tree will give practically as good results as five pounds per tree. 


RESULTS IN 1926 

In 1926 both the sulphur and the copper dusts were used in a supple- 
mental way with the liquids. They were also used straight. 

In general the results obtained in 1926 were the same as those ob- 
tained in 1925. The copper dust used was a home made mixture and 
the results obtained from its use were very poor. Very good results 
were obtained with the dust as a supplement to the liquid sprays but 
where it was necessary to make at least twice as many applications 
as with the liquid in order to obtain the same results. 


RESULTS IN 1927 
The season of 1927 was very wet which made it difficult to make the 
necessary application. 
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1First three sprays liquid. 
All cover sprays dust. 


Home made copper dust gave such poor results in 1925 and 1926 
that it was discarded in 1927. However, a proprietary copper dust 
was used on a plot in 1927, and it is interesting to note that this dust 
gave the best results of all the mixtures used. This dust, however, 
is expensive. Other than the copper dust the results obtained in 1927 
were similar to those obtained in 1925 and 1926. 
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SUMMARY 

A general summary of the three year’s work under conditions in 
Missouri seem to indicate the following: 

(1) The cost of the dust sprays are greater than the liquid. There 
is some saving, however, in the labor in favor of the dusts. 

(2) In order to obtain results with the dusts comparable to those 
obtained with the liquids it is necessary to make about twice as many 
applications with the dusts as with the liquids. This is undoubtedly 
due to the fact that the dust will not remain on the foliage as long a 
period as will the liquid sprays. 

(3) The home made copper dust failed to give satisfactory results, 
A commercial copper dust gave promising results. 

(4) In general the dusts failed to control the apple diseases as well 
as the liquids, however, the apple diseases were not serious in the 
experimental orchard in which the dusts were used. 

GENERAL CoNncLusions which have been arrived at from the three 
year’s work are: 

(1) It would be exceedingly unwise for the Missouri commercial 
apple grower to discard the liquid sprays and in place of them substitute 
the dusts. 

(2) The dusts may be used as a supplement to the liquid sprays 
which will result in the saving of considerable labor. Under present 
conditions with the codling moth showing such variation in its life 
cycle the large grower might economically employ the dusts as a supple- 
ment to the liquids. 

(3) Without question the dusts which are used at the present time 
will not adhere to the fruit and foliage for any great length of time. 
In case the dusts are used for the late summer sprays the spray residue 
problem will be practically eliminated. 





VicEe-PRESIDENT J. H. Montcomery: The next paper is by H. J. 
Grady. 


RECENT DEVELOPMENTS IN PEAR PSYLLA CONTROL 
By H. J. Grapy, Augusta, Kansas 


(Withdrawn for publication elsewhere) 





Vice-PResIpDENT J. H. Montcomery: The next paper is by R. H. 
Carter and R. C. Roark. 
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COMPOSITION OF FLUORIDES AND FLUOSILICATES 
SOLD AS INSECTICIDES 


By R. H. Carter and R. C. Roark, Washington, D. C. 


(Withdrawn for publication elsewhere) 





VicE-PRESIDENT J. H. Montcomery: The next paper is by R. C. 
Roark and R. T. Cotton. 


FUMIGATION TESTS WITH CERTAIN ALIPHATIC CHLORIDES 


By R. C. Roark, Bureau of Chemistry and Soils, and R. T. Cotton, Bureau of 
Entomology, Washington, D. C. 
ABSTRACT 
Twenty-one aliphatic chlorides were tested against rice weevils in flasks half 
filled with wheat. The more promising of these fumigants were also tried against 
larvae of the clothes moth, black carpet beetles, and furniture beetles in a 500 cubic 


foot fumigating vault... 
None of these materials injured the germination of wheat, and several appear 
promising as cheap, effective fumigants of low fire hazard. 


INTRODUCTION 


In the search for materials of low fire hazard that may be used in 
place of carbon disulfide for fumigating insects in stored products the 
chlorine substitution products of the lower aliphatic hydrocarbons 
naturally suggest themselves. Many of these chlorides are commercially 
available; they are cheap; although none of those previously tested 
showed much toxicity to insects, they are not toxic to man, they are 
not readily inflammable, they possess pleasant odors, and they do not 
bleach fabrics or corrode metals. For these reasons we have considered 
it worth while to re-examine some of the aliphatic chlorides previously 
examined, as well as to test additional ones. 


Previous WorRK 

Methylene chloride was tested by Neifert, et al, (11) against the rice 
weevil and flour beetle. The minimum lethal dose of this fumigant 
was about 10 pounds per 1,000 cubic feet. 

Chloroform in previous tests (11) killed the flour weevil at a dosage 
of about 11 pounds per 1,000 cubic feet, but about 23 pounds were 
required to kill the rice weevil and the granary weevil, and as much as 
46 pounds was required to kill larvae of the Indian meal moth. Chloro- 
form has been tested against a variety of insects by Tattersfield and 
Roberts (16); Richardson and Smith (13); Moore (10); Holt (6); Trillat 
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and Legendre (18); Bertrand and Rosenblatt (2); Lefroy (17); Mc- 
Clintock, Hamilton and Lowe (9); Titschack (17); and many others, 
but all report that it has a low toxicity. 

Carbon tetrachloride is well known as a fumigant, but is considered 
to have low toxicity. 

Ethylidene chloride was found to give a perfect kill at 28 pounds 
per 1,000 cubic feet, (11). 

Ethylene chloride (ethylene dichloride) has recently been tested by 
Cotton and Roark (3) who found it to be a promising fumigant for 
household purposes and for use in fumigating vaults. Apparently this 
material has escaped the attention of other investigators as we can 
find no reference to its use as an insecticide other than our previous work. 
) Ethylene chlorobromide has not been tested for its toxicity to insects. 
| Trichloroethane (the technical article, which is largely 1, 1, 2-trichlor- 
’ ethane) in previous tests Neifert, et al (11), killed rice weevils at a 
. concentration of 3 pounds per 1,000 cubic feet. Apparently no others 

have tested this material. 
Tetrachloroethane (the commercial article is symmetrical or 1, 1, 2, 
2-tetrachloroethane) has received considerable attention as a fumigant 
L in England. Tattersfield and Roberts (16); Parker and Long (12), 
| ; Altson (1), Lloyd (8), and Speyer (15) have reported results with it. 





| Previous work by Neifert, et al (11) indicated that at least 5 pounds per 
i 1,000 cubic feet were required to kill weevils in bell jars. 
Parker and Long (12) reported that pentachloroethane is more toxic 
to the larvae of Trogoderma khapra Arrow than is tetrachloroethane. 
Hexachloroethane has been suggested for use against moths in place 
of naphthalene and paradichlorobenzene by Smits Van Burgst (14) and 
Dingler (4); it has been tested as a soil fumigant by Fleming (5). 
Isopropyl chloride and propylene dichloride (1, 2-dichloropropane) 
were tested by us in our previous work (11). 
Dichloroethylene (acetylene dichloride) has been tested by Tatters- 
field and Roberts (16) and by Neifert, et al (11). 
Trichloroethylene has been tested by Tattersfield and Roberts (16); 
Parker and Long (12); and Neifert, et al (11). 
Tetrachloroethylene has apparently been previously tested only by 
Neifert, et al (11). 
i The following compounds, tests with which are herewith reported; 
1 have apparently never been previously tested for their insecticidal action: 
ethylene chlorobromide, n-propyl chloride, 1, 3-dichloropropane, n-butyl 
chloride, tert. -butyl chloride, 1, 1-dichlorobutane, and isoamy] chloride. 
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EXPERIMENTAL 


In our experimental work a series of tests was made on weevils in 
half-liter glass flasks; and another series of tests was made on various 
insects in a 500 cubic feet fumigating vault. 

For the tests on a small scale rice weevils (Sitophilus oryza L.) were 
used on account of their recognized resistance to fumigants. 

Vials each containing 10 weevils and some cracked corn and stoppered 
with a plug of cotton, were placed in 500 cc Erlenmeyer flasks and 
covered with 250 cc (approximately 200 grams) of wheat. As a rule 
1 vial was placed in a flask, but in some cases 2 vials were used. The 
calculated quantity of fumigant was added by means of a Mohr pipette 
graduated to 0.01 cc. The flasks were then tightly stoppered with 
TABLE 1. Mintmum LETHAL CONCENTRATION IN MILLIGRAMS PER LITER OF THE 


VAPORS OF VARIOUS ALIPHATIC CHLORIDES TO THE RICE WEEVIL FoR 24 Hours 
ExposurE AT Room TEMPERATURE (21 To 27°C.) IN THE PRESENCE OF WHEAT 





Compound Formula Mol. Boiling Specific Min. 
Wt. point gravity lethal 
conc, 
Mg./L. 
Methylene chloride CH.Cl, 84.931 40.1 1.336 428 
Chloroform CHCl, 119.38 612 1489 298 
Carbon tetrachloride CCl, 153.83 76.8 1.595 638 
Ethylene 
chlorobromide CH,Br-CH,Cl 143.405 103.7 1.79 143 
Ethylidene chloride CH,-CHCI1, 98.947 57.3 1.174 564 
Ethylene dichloride CH,CI-CH,Cl 98.947 83.7 1.257 226 
Trichloroethane (tech.) C,H,Cl, 133.397 113.55 1.448 404 
s-Tetrachloroethane CHCL1,,-CHCl1, 167.85 146.3 1.600 384 
Pentachloroethane CHCI,-CC1, 202.298 162 1.709 342 
Hexachloroethane CCI,-CCl, 236.75 185 2.091 
n-Propyl chloride CH,-CH,-CH.Cl 75.512 46.6 890 445 
Isopropyl chloride CH,-CHCI-CH, 78.512 36.5 860 430 
Propylene dichloride © CH,-CHCI-CH,Cl 112.962 96.8 1.166 140 
1, 3-Dichloropropane CH,CI-CH,-CH,CI 112.962 125 1.201 336 
n-Buty! chloride CH,-CH,-CH,-CH,Cl 92.527 78 S84 265 
tert.-Butyl chloride (CH;),CC1 92.527 5l 340 34 
1, 1-Dichlorobutane CHCl1-CH,-CH.-CH, 126.976 113-115 1.1 220 
Isoamy}] chloride (CH,),CH-CH,-CH,CI 106.54 99.1 893 107 
Dichloroethylene CHC! = CHCl 96.946 55? 1.25 600 
Trichloroethylene CHCI = CCl, 131.38 88 1.477 650 
Tetrachloroethylene CCl, = CCl, 165.83 120.8 1.625 649 


Boiling point of 1, 1, 2, trichloroethane, the major constituent of the technical 
article. 

*Boiling point of commercial article which consists of a mixture of cis-1, 2-Acetylene 
dichloride, boiling point 48.4, and tran-1, 2-Acetylene dichloride boiling point 60.3. 
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rubber stoppers, and allowed to stand 24 hours at the temperature of 
the laboratory (21 to 27°C.). At the end of that time the vials were 
removed and the percentage of dead weevils determined. The treated 
weevils were re-examined one week later for possible revivals. 

Twenty-one aliphatic chlorides tested in this way gave the results 
shown in Table 1. 


DISCUSSION OF RESULTS 


Only one of the compounds tested, namely hexachloroethane failed 
to kill 100 per cent of the weevils at the maximum concentration tested 
(0.5 gram per liter). 

The most effective fumigants, on a laboratory scale and under the 
conditions of the test are: tertiary butyl chloride, iso amyl chloride, 
propylene dichloride, ethylene chlorobromide, and ethylene dichloride 
in the order named. 

A report on ethylene dichloride has already been made by the writers 
(3); propylene dichloride at the present time is quoted at $1.00 per 
pound and ethylene chlorobromide is not at present obtainable. Large 
scale tests were therefore confined to tertiary butyl chloride, and two 
compounds of lower toxicity that are without fire hazard, trichloro- 
ethylene and tetrachloroethylene. 

The large scale tests were conducted in a commercial type vault of 
500 cubic feet capacity. The fumigant was poured through a trap door 
in the top of the vault into a shallow evaporating trough suspended 


TABLE 2 
Fumigant used Dosage Length Killed 
per of ex- Anthre- Tine- Attagenus 
1000 posure nus ola! bi- piceus 
cu. ft. Temp. vorax  selliella 
Pounds Hours °F. Percent Per cent Per cent 
Carbon tetrachloride alone 30 24 85 100 100 100 
Tetrachloroethylene alone 25 24 85 90 100 100 
” 5 30 24 S85 100 100 100 
Trichloroethylene alone 10 24 83 S4 8O 8S 
‘. _ 12 24 8&3 100 100 100 
Ethylene dichloride 3 vols. 
Carbon tetrachloride 1 vol. 6 24 85 100 100 100 
- <i 12 24 65 100 100 100 
Tert. butyl chloride 3 vols. 
Carbon tetrachloride 7 vols. 10 24 83 40 70 60 
r si 12 24 83 100 100 100 


1In all tests 20 specimens of the clothes moth larvae and 50 larvae each of the other 
two species were used. 
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near the ceiling. The vault was then closed for 24 hours. The insects 
used in the tests were the larvae of the clothes moth, Tineola biselliella, 
of the black carpet beetle Attagenus piceus and of the furniture beetle 
Anthrenus vorax, species all highly resistant to fumigation. The larvae 
were placed in cotton-stoppered vials and buried in pieces of overstuffed 
furniture. 

The results obtained are given in Table 2. For the sake of com- 
parison, previously published results with ethylene dichloride and 
carbon tetrachloride are included. 

Since certain of the chlorides tested are inflammable it was deemed 
advisable to mix them with a sufficient volume of carbon tetrachloride 
to render them free from fire hazard. 

From the data contained in Table 2 it will be seen that in order of 
toxicity to the insects treated in the vault the compounds rank as 
follows: Tertiary butyl chloride, ethylene dichloride, trichloroethylene, 
tetrachloroethylene, and carbon tetrachloride. These results are some- 
what at variance with the results obtained in the small scale tests, but 
may be explained in part by the fact that the fumigations in the vault 
were not conducted in the presence of wheat as was the case in the 
laboratory tests. Wheat when fumigated adsorbs a certain quantity 
of the fumigant and adsorbs a greater quantity of some fumigants than 
of others. 

Trichloroethylene for example proved to be about two and a half 
times as toxic as tetrachloroethylene and carbon tetrachloride, whereas 
in the laboratory tests in the presence of wheat the toxicity of all three 
compounds was practically identical. 

Chemically pure compounds were used in the laboratory tests and 
commercial products were used in the large scale tests. 

In the fumigation tests with tertiary butyl chloride in the vault 
a chemical change took place which resulted in an oily deposit on the 
sides of the fumigation chamber. The fumigant reacted with the 
moisture of the atmosphere to form hydrochloric acid which attacked 
the zinc lining of the vault forming a solution of zinc chloride. 

This breaking down of the tertiary butyl chloride reduces its toxicity 
and renders it unsuitable for use in metal-lined vaults. It should prove 
of value in non-metal fumigating chambers and since it has no injurious 
effect upon the germination of wheat it may prove useful as a grain 
fumigant. 

The aliphatic chlorides when used as fumigants have no injurious 
effect upon the germinating qualities of grain as may be seen from the 
data contained in Table 3. 
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TABLE 3. EFFECT OF THE VAPORS OF VARIOUS ALIPHATIC CHLORIDES UPON THE 
| GERMINATION OF WHEAT 
Fumigant Minimum Dose Germination 
if lethal dose applied Actual Comparative 
grams per kg. overcheck (check = 100) 
} wheat 
Methylene chloride 1.1 10 79.5/79 101 
} s * 1.1 1.7 93/92.5 100 
} 7 Chloroform x 19 80.5/80 100 
Carbon tetrachloride 1.6 3 91/86.5 105 
7 ee e 1.6 3 90/86.5 104 
3 . “ 1.6 3.2 93/86.5 108 
ol Ethylene chlorobromide A 9 76/79 06 
; Ethylidene chloride 14 9 75.5/79 96 
1? Ethylene dichloride 5 6 905/86.5 105 
. - . 5 9 79/79 100 
' Trichloroethane 1.0 4.75 77/79 97 
, ee 1.0 1.75 76/79 96 
t s-Tetrachloroethane 1.0 12 74/79 94 
1a Pentachloroethane 9 13 83/79 105 
, Hexachloroethane — 1.25 94.5/92.5 102 
fr n-Propy] chloride 1.1 ll = 77.5/79 98 
. Isopropyl! chloride 1.1 1.1 80/79 101 
Propylene dichloride 235 6 91/865 105 
i 1, 3-Dichloropropane 8 15 915.5 96 
4 n-Butyl chloride 7 1.1 86/79 109 
7 Tert.-Butyl Chloride 08 2 905/975 93 
i" - ” 10 91.5/97.5 Of 
1, 1-Dichlorobutane 5 1.4 78.5/79 100 
Isoamy] chloride A 96.5/97.5 99 
e _ 2 2.2 94/97.5 96 
Dichloroethylene 15 16 95/925 103 
Trichloroethylene 1.6 18 90/95 95 
Tetrachloroethylene 13 12 77/79 97 
” x 1.3 16 91.5/86.5 106 | 
CONCLUSION 
Of 21 aliphatic chlorides tested, several were found to possess con- 
siderable toxicity to stored product insects. From the standpoint of 
availability, cost, effectiveness and freedom from fire hazard ethylene 
dichloride in a mixture of 3 volumes of ethylene dichloride to 1 of carbon 


{ tetrachloride appears to be the most promising as a general fumigant, 
tert-Butyl chloride although more toxic than ethylene dichloride requires 
a larger proportion of carbon tetrachloride to render it free from fire 
hazard and cannot be used in metal-lined vaults owing to its tendency 
to break down and attack the metal. Trichloroethylene is non-inflam- 
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mable and shows considerable toxicity in vault fumigation at tempera- 
tures of 80°F. or over. It should prove to be exceedingly valuable for 
mixing with more toxic compounds to reduce the fire hazard. 


mx 
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Mr. E. W. Bercer: I would like to ask whether a mixture of carbon 
disulphide and carbon tetrachloride has been made, and with what 
results’? It seems to me there are possibilities involved. 


Mr. R. C. Roark: With the ordinary temperatures the vapor pressure 
of carbon disulphide is so high that when you mix it with carbon tetra- 
chloride it tends to separate and you have a fire hazard in the mixture. 
To get amixture of the two that is practically free from fire hazard you 
would have to use about 95 volumes of carbon tetrachloride and only 
5 of the carbon disulphide. There you are reducing your carbon di- 
sulphide content so much, the toxicity of the resulting mixture would 
be very little better than the carbon tetrachloride alone. 
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VicE-PRESIDENT J. H. Montcomery: The next is a paper by R. C. 


} Smith. 

| HOUSE AND MILL FUMIGATION WITH CALCYANIDE 

| By RocGer C. Situ, Agricultural College, Manhattan, Kansas 
(Withdrawn for publication elsewhere) 





Mr. C. A. WEIGEL: Have you used any of the diluted forms of this 
fumigant? It is my understanding that several kinds are available, 
such as 15 per cent and 20 per cent of cyanogen content. 


Mr. R. C. Situ: Those are intended to be used for application on the 
plants. Understand, these remarks I am making do not represent any 
exhaustive tests. It has not shown up so well in the greenhouse work, 
for example, but we really have made a serious attempt in that 
connection. 


Mr. C. L. Metcatr: I would like to ask about the necessity of apply- 
ing this material. In fumigating our fraternity house recently we found 
the most difficult thing in the fumigation was to get material on papers 
scattered over the rooms. Where we did not succeed in scattering it 
on papers, we had no difficulty whatever in readily removing it with the 
vacuum cleaner. I am wondering if we should not dispense with the 
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recommendation of scattering it on newspapers, because it certainly 
does complicate the matter of application. 


Mr. R. C. Situ: I stated in the paper it may be applied to papers or 
spread out on the floor. In mills and warehouses it is often applied in 
that way. The point in applying it on papers is you can roll them up 
and take them away. 

Mr. W. V. Batpur: It was applied and exposed for two and one-half 
months without any ill effects whatever. 


VicE-PRESIDENT J. H. MontGomery: The next paper is by W. P. 
Flint and J. C. Fran cenfeld. 


PREVENTING INSECT DAMAGE TO STORED SEED GRAIN' 


By W. P. Fiint, Chief Entomologist, Illinois State Natural History Survey, and 
J. C. FRANKENFELD, Junior Entomologist, U. S. 
Bureau of Entomology 
ABSTRACT 

A number of materials, mainly in the form of dusts, have been tested to find their 
value in preventing insect damage to stored seed wheat. In most of these experi- 
ments the dusts were mixed directly with the wheat which was exposed for three 
months in a room where there were large quantities of heavily infested grain. 

A mixture of one-half fluid ounce of crude creosote to one pound of hydrated lime, 
mixed with the wheat at the rate of one-fourth ounce to one pound of wheat, gave 
practically complete protection from insect damage and did not injure the germinating 
qualities of the wheat. Several other materials also gave very good protection to 
the wheat. 

It is often desirable to hold over on farms from one season to another 
small amounts of grain for seed. In many cases it is difficult for a 
farmer to fumigate or heat-treat such seed grain to prevent damage 
by insects. If such grain could be mixed with some inexpensive material 
that would protect it from insect injury, and at the same time would not 
lower the germinating qualities, it would be the most convenient method 
of handling it. The following experiments show that this can be done. 

Repeated tests with a number of diflerent substances, carried on 
over a period of several years, have shown that certain materials will 
greatly reduce insect damage to stored grain or seed. In these tests, 
the grain used consisted of wheat exposed to heavy infestation by the 
Grain and Rice Weevils, the Angoumois Grain Moth, and several other 
insects. 

Of the various materials tried, the one giving the greatest promise 
from the standpoint of availability, cheapness, and the fact that it is 


1Contribution from Project 14.1 of the Illinois Natural History Survey. 
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non-poisonous, was a mixture of crude creosote and hydrated lime. 
This was made by mixing one-half fluid ounce of crude creosote to one 
pound of hydrated lime. Other materials tested include several copper 
compounds, sodium and calcium fluosilicates, sodium arsenite solution, 
lime and various clays. The materials were used chiefly as dusts and 
could easily be mixed with the grain. In the case of the sodium ar- 
senite treatments, the 50° stock solution was first mixed with the 
carrier, which was then mixed with the grain. These mixtures were used 
with the idea of giving protection from both mice and insects, they 
reduced germination of the seed. 

While in most cases the entire amount of grain was mixed with 
the repellant or toxic material, a few treatments were tried in w ich 
only the top two inch layer of grain was treated. 

Calcium fuosilicate proved more effective than sodium fluosilicate, 
but the sodium fluosilicate used was a rather heavy dust and settled 
down rapidly, so only a small amount adhered to the grain. 

In carrying on these experiments, two different kinds of containers 
were used. In the earlier experiments, 5 gallon earthenware jars were 
used, for which wooden boxes were later substituted. The earthenware 
jars being glazed on the inside prevented the weevils from leaving the 
jars once they entered them, thereby making it impossible to make any 
observations on the possible repelling action of the treatments. 

Each series of treatments was run in duplicate. The treated grain was 
arranged so as to give each treatment an equal chance of becoming 
infested from heavily infested lots of grain placed in close proximity 
to the treated samples. The accompanying diagram will show the gen- 
eral plan of arrangement of treatments used in all experiments: 


ca} ea 
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Fig. 5.—Diagram showing the arrangements of boxes used in the 
experiments. T= Treated grain; Ck.=Checks; Inf. =Infested 
grain. 

Each series of treatments was left exposed to heavy infestation for 
three months, after which two pounds of grain was taken from each lot 
and carefully examined for dead and living insects. 

In determining the percentage of injury, 2,000 grains were taken at 
random from a well mixed sample and the number of injured grains 
counted. 

The following Table gives the results of these treatments. 
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TABLE 1 
No. Percent Percent Average 
Treatment and Dosage of Insects Grain Per cent 
Tests Dead Injured Germination 
Hydrated lime 1 Ib., crude creosote 4% 0z.. 9 100.0 0.94 89.9 
Hydrated lime 4 oz. to 1 Ib. grain........ 3 98.1 1.69 
Hydrated lime % oz. to 1 Ib. grain....... 2 74.2 1.13 94.0 
Gypsum % oz. to 1 Ib. grain............. 2 77.0 1.30 92.0 
Calcium fluosilicate 1 oz. to 1 lb. grain.... 4 90.0 0.42 93.0 
Calcium fluosilicate 4% oz. to 1 Ib. grain... 6 100.0 0.69 90.0 
Sodium fluosilicate 1 oz. to 1 Ib. grain. .... 2 97.6 0.65 
Sodium fluosilicate 4 oz. to 1llb. grain.... 2 100.0 0.52 


Bentonite % oz. to 1 Ib. grain............ 2 7.35 39.65 

Copper stearate 1 oz. to 1 Ib. grain....... 1 0.05 

Copper stearate % oz. to 1 Ib. grain...... 3 =: 100.0 0.70 93.0 

Copper stearate 1/6 oz. to 1 Ib. grain...... 1 82.0 0.60 99.0 

Copper stearate 4 oz. to 1 Ib. grain...... 2 21.0 37.05 78.0 
(Top 2 in. of grain treated) 


Copper carbonate % oz. to 1 Ib. grain..... 1 1.40 93.0 
Copper carbonate 14 oz. tol lb. grain..... 1 79.8 0.85 94.0 
Tennessee Ball Clay No. 7, 4 oz. to 1 Ib. 

2a wacwete Meknkederetkaeanxs 1 1.30 91.0 
Tennessee Ball Clay No. 7, 1 oz. to 1 Ib. 

Cnc haddesh sich auhe Aan 6a dees 1 4.20 93.0 
Tennessee Ball Clay No. 7, % oz. to 1 Ib. 

BE aoa Vidins « Sawa Velege ewaioeuar ws 1 0.70 83.0 
Sodium arsenite 14 pt. Bran 1 Ib. to 10 Ib. ; 

i a li ats cd ck cack SR RE a eal an a 1 100.0 0.20 69.5 
Sodium arsenite 34 pt. Bran 1 lb. to 10 Ib. 

(| ge ARS Mie as arse ye SF ON hae ee Ie ia 1 100.0 0.90 
Sodium arsenite 4 pt. Corn Meal 1 lb. to 

NS sain ob eo aie waked aioe ad 1 100.0 0.90 
Sodium arsenite 4 pt. Corn Flour 1 Ib. to 

10 Ib. grain... .. - ere ene eee 1 100.0 1.25 
Sodium arsenite 4% pt.to 10 Jb. grain...., 2 100.0 0.27 00.0 
Sodium arsenite 14 pt. to 10 Ib. grain. .... 2 100.0 0.75 00.0 
Kentucky Ball Clay No. 9, 1 oz. to 1 Ib. 

ME An fon a og was ERO AE A or eh 2 5.65 51.65 75.0 
PEGS 6c co CN oes meee le See eee 15 33.33 18.43 90.8 


Of the materials tested, the crude creosote-hydrated lime mixture 
appears to be the most feasible for use. It has a repelling as well as a 
toxic effect. It would be a safe material to use, as it is only mildly 
poisonous to most animals. Calcium fluosilicate, although giving as 
good protection as the hydrated lime-crude creosote mixture, would 
poison larger animals if taken internally in large amounts. Where 
copper carbonate is used quite generally in treating grain for smut, it is 
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interesting to note that it will give a fair degree of protection against 
insects. 





Mr. G. A. Dean: I would like to inquire of Mr. Flint whether he 
would have us infer this can be used with safety for milling purposes. 

Mr. W. P. Fiint: The tests were not run with the idea of milling 
purposes. They were run with the idea of protecting small amounts of 
seed grain. We frequently have letters coming in from men who want 
to carry over 50 bushels or 100 bushels of seed wheat from one year to 
another. They want to get some material they can put with that to 
give them reasonable protection. It is of real help to them. 


Mr. J. L. Horsratv: I would like to ask the amount used. 


Mr. W. P. Fiint: The amount we finally settled on for the hydrated 
lime creosote mixture was 114 ounces to a pound of grain. 

Mr. G. A. Dean: The reason I asked my question was for this purpose: 
I seriously object to any paper or any order going out unless it safeguards 
very closely the use of any fumigant upon grain which injures the 
milling qualities. 

In the last few months I have been very actively engaged in problems 
of this sort. Out in Oklahoma, Texas and Kansas, we have carload 
after carload of grain coming to the market graded by the government 
inspectors, creosoted or treated with lime and various petroleum 
products. It is absolutely worthless for milling purposes. These 
farmers have been treating this, and the elevator men go right into the 
car and spray the material in the car. Why’ Because they have been 
led to believe this can be used with safety. In cornering the men they 
will tell you it can be used with safety for germination purposes but not 
milling purposes. The average farmer does not know that. 

Unless a paper of this sort or any’ treatment of this sort is safeguarded 
you have what we have out there today. We have two suits pending, 
running into thousands of dollars, from the treatment of material that 
had creosote, lime or some petroleum product in it. 

Mr. R. C. Situ: May I ask if he has a comparison between the 
mixture and hydrated lime alone. 

Mr. W. P. Fiint: We did. We had a number of tests. Nearly all 
the tests were with hydrated lime alone. That gave some degree of 
protection but not nearly as good. 

Mr. E. W. Bercer: I would like to direct attention to the fact I have 
observed in Florida where masses or quantities of corn in the shuck were 
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heavily covered. There was a layer of corn in the shuck, and then a layer 
of what must have been air-slaked lime, apparently with good results, 
on the control of grain weevils that are so injurious to corn in storage. 

I am not aware that the corn was at all injured in any way, because 
I remember buying some of it to feed to my chickens. Of course, this 
was corn in the husk. Really I see no reason why air-slaked lime or 
hydrated lime, being exceedingly cheap, could not be used to carry over 
smaller quantities of grain. The corn I am thinking of was a mass in 
an ordinary room, perhaps 10 by 12 or 8 by 10 feet. The room was half 
filled with this corn. That seems to be a method that has been in use, 
I presume, for a good many years as a remedy or as a means, at least, 
of reducing weevil infestation in corn. I couldn’t tell what value it 
would be to other grains. It seems to me with small quantities, lime 
dust could easily be eliminated through a fanning mill, when it came 
to using it for planting, at least. 

Mr. W. E. Hinps: In tests in Alabama a number of years ago, 
lime was used quite extensively on corn in the husk. It was in storage 
for more than four months. In husking out the corn, it was so dusty you 
could hardly stand to work there, and there was little effect on the life 
and activity. The results seemed to be quite different from those Dr. 
Berger reported. 

Nr. G. E. SANDERS: I would like to ask him if, when the lime was used, 
the seed was covered and if the bin was closed so as to confine it overa 
long period. 

Mr. W. P. Firnt: In these tests it was kept in wooden boxes so the 
fumes could not escape. The material was mixed on the concrete floor. 

VicE-PRESIDENT J. H. Montcomery: The next paper is by J. L. 
Horsfall. 


ORGANIC MERCURY COMPOUNDS FOR THE CONTROL OF 
INSECTS IN STORED SEEDS 


By J. L. Horsrati, Bayer Co. Fellowship at Boyce Thompson Institute 


ABSTRACT 

Several organic mercury compounds are now being used as a control measure for 
certain seed-borne fungi. Frequently, when the seeds are treated just before plant- 
ing, it is found that they have been damaged by various stored-product insects. 
The experiments show that the organic mercury dusts which were included in these 
experiments may be used as a protective measure against bean weevils in beans and 
angoumois grain moth in corn, when used at the rate of 1 part of the dust to 384 
parts of the seeds by weight. Dipdust is now being used by growers on beans and 
Bayer Dust on corn for control of certain seed-borne fungi at the same rate and 
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thus it may serve a two-fold purpose. The seeds should be treated before they are 
placed in storage if it is desired to protect them from insects. 


_ Various dry materials, other than fumigants, have been shown to 
have value as protective measures for dry seeds. Chambers (1) stated 
that maize could be protected from weevils by the use of finely powdered 
wood ashes. Metcalf (2) reported on the use of ground burned lime 
mixed with cowpeas, 1—2, by weight, for control of the cowpea weevil 
and his results were duplicated by Wade (3). Wade also tested sulfur 
and found it to be effective when used 1-14. Headlee (4) stated that 
beans were protected from later attack by the common bean weevil 
when mixed with ground burned lime, hydrated lime, calcium chloride, 
calcium sulfate, dolomite, Highland Clay, Bond D Clay and Milltown 
Ball Clay No. 9. Milltown Ball Clay No. 9, 200 mesh, used 1-10 by 
weight, was the most efficient and was most colloidal of all the materials 
which he tested. Murray (5) recommended five pounds of flowers 
of sulfur mixed with each bag of grain for control of weevils. Mackie 
(6) found that copper carbonate, 2 oz. per bu., the dosage ordinarily 
applied for bunt of wheat, would prevent damage by granary weevil, 
confused flour beetle, and angoumois grain moth. 

These experiments were conducted to determine the amount of 
breeding of bean weevil, Mylabris obtectus Say, which would take place 
in beans and peas treated with various materials. In experiment 1, 
100 adult weevils of unknown age were introduced into cages, each 
containing about eight ounces of uninfested beans and in experiment 2, 
50 adults were used. Cages were unsealed glass jars with glass tops. 

Experiments 3, 4, 5 and 6. Uninfested beans and peas in one pound 
and 8 ounce lots were treated and placed in open paper bags. These 
bags were set in a large cage covered with wire cloth in which were also 
placed several No. 10 bags of infested beans. Relative positions of 
the bags were changed at weekly intervals. At the end of one month 
the beans were transferred to covered unsealed glass jars and checked 
one and two months later. Temperature range during the experiments 
was 70° to 84°F. 


TABLE 1. BREEDING oF BEAN WeeEvit ( Mylabris obtectus Say) 


Navy Beans Alaska Peas 
Expt. & Time 1-8 Mo. 2-5 Mo. 3-2 Mo. 4-2 Mo. 5-3 Mo. 6-3 Mo. Perct. 
No. Perct. No. Perct. No. Perct. No. Perct. No. Perct. No. Perct. Germ. 
Treatments Seeds — Seeds Infest. Seeds Infest. Seeds Infest. Seeds Infest. Seeds — No. 2 
Cie. .... 851 8.1 605 38.5 1804 24.6 1768 34.1 S844 11.4 836 29.1 708 
Bayer Dust. 876 y 767 «20 1804 0 1791 0 869 «=O 887 0.5 84.0 
egy . ae. § 743° =«Ci«*O 1781 O.2 1644 1.03 913 O 891 2.3 92.8 
Colo 185 . 959 0 834 0 1814 0.2 1812 0 877 0.2 912 0 88.8 
— Clay 363 27.3 680 11.4 67.2 
ceowekte 999 9 733 0 65.2 
| Dust 813 65.2 


856 0 0 
Artificial Infestation Natural Infestation 


























Plate 4 





Above.—Untreated check. 
Below.—Beans treated with Dipdust before storing. See Experiment 1, 
Table 1. 
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Bayer Dust, 4% nitro-phenol mercury; Dipdust, 2% nitro-phenol 
mercury ; 6% chlor-phenol mercury. Bayer 185 differs from Dipdust in 
certain physical characteristics; .loechst Dust, 26.5% copper salts. 
All dusts were approximate 9%, 200 mesh fineness and were applied 
in dry dust form to the seeds at the rate of 2.5 ounces per bushel (1— 
384). 

A germination test was made 4.5 months after treatment, using 
uninfested beans from experiment 2. The percentages are averages 
of five replications of 50 seeds germinated in greenhouse flats. The per- 
centage of infestation represents actual seeds infested, regardless of 
number of emergence holes. 

The results in experiments 1 and 2 are in agreement with those in 
experiments 3, 4,5 and6. They indicate that the three organic mercury 
dusts, the copper dust and tale gave a very high degree of protection 
at the rate of 1-384. Considerable breeding took place in the check 
and colloidal clay. It should be borne in mind that only the beans 
treated with organic mercury dusts showed marked increase in germi- 
nation over the check. Eggs were found in considerable numbers in 
the bottom of the check and colloidal clay jars, but were few to none 
in the other treatments. This was an indication that the adults in 
check and colloidal clay lived longer than those in the other treatments. 

Experiments on length of life in beans receiving various treatments 
were conducted. Unsealed glass jars with glass covers were used as 
cages. Eight ounce samples of uninfested beans were given the re- 
spective treatments (1-384) and 25 adult bean weevils, age unknown, 
were introduced. Counts of living and dead insects were made at 
the end of each 24 hours for three consecutive days. A weevil was 
recorded as dead if no evidence of life was shown when tested with 
both breath and pressure. After each count both living and dead 
insects were returned to the jars in order to check any possible revivals. 
The insects were left in the respective jars for a final count at the end of 


TABLE 2. PERCENTAGES OF LIVING ADULTs (Mylabdrts obtectus Say) AT END OF 
Two Days—25 INpivipuALs Eacu EXPERIMENT 


Trea‘ ments l 2 3 i 5 6 7 S 9 10 Average 
Check 68 68 68 80 80 68 92 8&4 %6 72 77.8 
Bayer Dust 0 0 0 0 8 0 0 0 0 0 0.8 
Dipdust 16 0 4 0 Ss 4 0 8 4 1 4.8 
Bayer 185...... 0 0 0 0 8 12 0 0 2.5 
Colloidal Clay 68 68 68 44 48 44 48 72 TW 36 57.2 
ae Ss 0 0 0 12 0 s 8 4 28 6.8 


Hoechst Dust... 0 0 0 0 0 0 0 0 0 0 0 
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one week. Temperature range 70°-85°F. The results for ten repli- 
cations are given in Table 2. These results check with results on breed- 
ing in Table 1. 

Both Bayer Dust and Dipdust when mixed with uninfested corn, 
1-384 by weight, gave perfect protection from infestation by angoumois 
grain moth, Sitotroga cerealella Oliv. Tests were run in which jars were 
artificially inoculated and in which open bags were exposed to adults 
liberated in a large cage. In some experiments the colloidal clay, 1-384, 
prevented breeding and in others it did not furnish protection. These 
organic mercury dusts are poisonous and treated seed should not be used 
for food purposes. 
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Vice-Presipent J. H. MontGomery: The next paper is by S. W. 
Bromley. 


CYANOGAS CALCIUM CYANIDE FOR THE FUMIGATION 
OF FLOUR MILLS 


By S. W. Bromuey, 535 Fifth Avenue, New York, N.Y. 


(Withdrawn for publication elsewhere) 





President R. W. Harned resumed the Chair. 
Mr. S. C. CHANDLER: Will you state the percentage. 


Mr. S. W. Bromtey: The per cent of cyanide in the cyanogas fumi- 
gant is 44 cyanide or 48 sodium cyanide. 


ADJOURNMENT: 12 o'clock. 
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Thursday Afternoon Session, December 29 
The Joint Session of the American Association of Economic Ento- 
mologists with the Cotton States Branch convened at 1:40 o'clock, 
President R. W. Harned presiding. 


PRESIDENT R. W. HarRnep: Professor G. M. Bentley, Chairman of 
the Cotton States Branch, will preside. 


CHAIRMAN G. M. Bent tey: The first paper this afternoon is by 
R. W. Leiby. 


COTTON BOLL WEEVIL DAMAGE DURING 1927 
By R. W. Letsy, Raletgh, N. C. 


The year 1927 was one of marked damage to cotton by the boll weevil. 
It was therefore thought advisable to compile the estimates of damage 
in the different states so that the apparent monetary value of the de- 
stroyed cotton could be recorded. 

The damage resulted because of a successful winter survival of weevils 
that was above the average, and a fairly favorable season for develop- 
ment. The damage throughout the cotton states was unusually heavy 
in spite of a generally favorable cotton growing season. 

In Texas according to Thomas the damage was 3% or 132,371 bales. 
In Louisiana, Hinds reports 20° or 136,250 bales. In Mississippi, 
Harned reports 15° or 216,176 bales. In Florida, Grossman reports 
40% or 15,075 bales. In Arkansas, Isley reports 17% or 200,723 bales. 
Georgia thru Worsham reports 40% or 733,333 bales. South Carolina 
through Pepper reports 30% damage or 315,000 bales. North Caro- 
lina’s reduction was 27° or 317,000 bales. The states of Alabama, 
Oklahoma and Tennessee which are rather heavy cotton producers 
are not included, but I understand that the losses were rather heavy in 
Alabama the largest producing state of those not listed here. 

The December first forecast of the U. S. Department of Agriculture 
for the states listed above totals 9,854,000 bales. The reduction by 
the weevil in these states totals 2,086,223 bales. At 20 cents per pound 
the value of this reduction would be $208,622,300. 

It is significant to note in passing however, that because of peculiar 
economic conditions, the cotton farmer will likely receive more money 
for his 13 million bale crop this year than he did for his 18 million bale 
crop of last year. 





CHAIRMAN G. M. Bentley: The next paper is by J. M. Robinson. 
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FOUR YEARS OF BOLL WEEVIL CONTROL UNDER 
UNIFORM SOIL CONDITIONS IN ALABAMA 


By J. M. Ropinson, Auburn, Ala. 
(Withdrawn for publication elsewhere) 





CHAIRMAN G. M. BEntTLEy: The next paper is by Dwight Isely. 


OVIPOSITION OF THE BOLL WEEVIL IN RELATION TO FOOD! 


By Dwicut IseLy, University of Arkansas. 


ABSTRACT 


While larvae of the boll weevil, Anthonomus grandis Boh., feed and develop either 
in squares or in bolls of cotton, the adult weevils prefer squares for food. Not only 
are the longevity and the period of oviposition of weevils fed upon squares greater 
than that of weevils fed exclusively upon bolls, but squares or very small bolls are 
essential for reproduction. In the latter part of the season if the formation of squares 
stops, oviposition soon ceases. This requirement of squares for reproduction limits 
the number of weevils which may go into hibernation in any locality and is a factor 
in the local distribution of the overwintered weevils the next year. 


The larvae of the cotton boll weevil? feed and mature either in the 
squares or in the bolls of their host plant. The adult weevils, however, 
prefer squares for food. When fed exclusively upon squares, according 
to Hunter and Hinds,’ the longevity of weevils greatly exceeded that 
of those fed exclusively either upon bolls or foliage. These investigators 
also state that early in the season squares are apparently essential for 
reproduction, since weevils fed exclusively upon foliage not only de- 
posited no eggs but dissection showed their ovaries to be undeveloped, 
while oviposition became normal when squares were supplied. The 
formation of the first squares thus marks the beginning of the repro- 
ductive period of that season, and makes it the starting point of seasonal 
history. 

Weevils fed exclusively upon large bolls, in cage experiments carried 
on by the writer in the fall of 1926, failed to deposit eggs. To determine 
definitely if bolls, like foliage, do not contain necessary food for the 
development of eggs, a series of cage experiments were carried out in 
1927, comparing not only squares and large bolls, but small bolls as well. 
The fact that bolls as food for weevils might be unfavorable to ovi- 


'Research Paper No. 69, Journal Series, University of Arkansas. 

*Anthonomus grandis Boh., Order Coleoptera, family Curculionidae. 

‘Hunter, W. D., and Hinds, W. E. The Mexican cotton boll weevil. U.S. D. A. 
Bur. Ent. Bul. 51, 1905, pp. 45-46. 
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position has been suggested previously. To their discussion of effect 
of feeding upon bolls on longevity, Hunter and Hinds add this sentence: 
“There are indications that the production of eggs does not continue 
normally when bolls alone are accessible for food.” 

The experiments to be described are based upon daily oviposition 
records of 110 mated pairs whose food was controlled from the date of 
emergence until death. In addition, the records of mated pairs were 
supported by daily records of oviposition from larger cages, each con- 
taining 10 pairs of weevils. Oviposition in these large lot cages was 
not recorded for the entire lives of the weevils, however. All weevils 
used were reared from squares. 

Eggs recorded from all lots were actually dissected out of the square 
or boll, and not based on punctures. All the food was changed daily 
and all squares and bolls were examined before placing them in the 
breeding cages to be sure they were free of punctures. Most of the 
weevils used emerged between July 13 and July 23, although records 
were taken from a supplementary series which emerged between August 
15 and 24. 

The weevils in the paired series were divided into five groups which 
were classified according to the food received from the date of emergence 
as follows: (1) squares; (2) small bolls; (3) large bolls; (4) squares for 
10 days after emergence, then changed to large bolls; (5) large bolls 
for 10 days after emergence and then changed to squares. Under the 
classification ‘‘small bolls,”’ was included bolls ranging in size from those 
from which blossoms had just fallen up to those three-quarters of an 
inch in diameter. The term “‘large bolls’’ was used to designate bolls 
about three to four weeks old. In the caged lots only squares and 
large bolls were fed. 

Weevils fed squares exclusively deposited an average of 110.30 eggs 
to each female, the largest number of eggs for a single female being 283. 
The minimum was two eggs, and five weevils deposited less than 10 eggs. 
The oviposition period averaged 21.18 days with a maximum of 51 days. 
The average number of eggs deposited a day was 4.83 for each female. 
The average longevity was 36.27 days. In six large lot cages where 
weevils were fed exclusively on squares over a period of 20 days, there 
was an average of 2.13 eggs deposited daily for each pair. 

Weevils fed exclusively on small bolls deposited eggs with fair regu- 
larity. The average number of eggs deposited by each female was 
17.70, and the maximum 49. The oviposition period averaged 13.80 
days, and the average daily oviposition was 1.24 eggs for each female. 
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The average longevity was 25.50. All of these averages are less than 
the corresponding ones for weevils fed squares, although the only 
striking difference is in oviposition. 

Most of the weevils fed exclusively upon large bolls deposited no eggs. 
From the paired series, records were secured from only two females, 
each of which deposited a single egg. From the large cage lots a total 
of only four eggs were secured from six cages containing 120 weevils. 
The longevity was 23.17 days, markedly less than that of weevils fed 
squares. 

None of the weevils which were fed upon large bolls for the first ten 
days after emergence and then changed to squares, began oviposition 
until after the change was made. Within a few days following the change 
to squares as food, 80 per cent of the weevils began depositing eggs; the 
average interval between the time of change of food and the beginning 
of oviposition was 3.72 days. After beginning to deposit eggs the rate 
of oviposition never quite equaled that of weevils fed upon squares from 
the time of their emergence, and the total oviposition period was shorter. 
The average number of eggs deposited was 34.90, the average oviposition 
period 10.30, and the average daily oviposition for this period was 3.39. 

Weevils fed squares for 10 days and then changed to large bolls began 
ovipositing, as might be expected, before the change was made. After 
the change of food, oviposition stopped in from 1 to 7 days, with an 
average of 3 days. The average number of eggs deposited by each 
female was 11.60, but of this total the average after the change of food 
was only 3.30. 

The longevity and the oviposition periods of weevils fed exclusively 
upon squares were greater than those of weevils fed upon bolls. These 
results are neither as striking nor as important, however, as are the 
results on oviposition, as indicated both by the average daily records, 
and the average total oviposition. These records are summarized in 


Table 1. 


TABLE 1. OvIposITION OF THE CoTTON BoLL WEEVIL IN RELATION TO SQUARES 
AND Bo ts as Foon. 





Average Average Number Total Number of Eggs 

Food Number Oviposition of Eggs a Day Deposited per Female 
of Pairs Period Per Female —_— 
Maximum Minimum Aver. 
Squares 5O 22.82 4.83 283 2 110.30 
Small bolls 20 14.30 1.24 49 1 17.70 
Large bolls 20 —! —! 1 0 0.10 


1Only two females deposited eggs. 
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According to these data, in the latter part of the season, as in the 
beginning, the reproduction of weevils is dependent upon squares, or 
at least upon small bolls, being available for food. Small bolls disappear 
from a cotton field soon after setting of squares stops, and when weevils 
have only large bolls for food oviposition soon ceases. 

Since cotton is indeterminate in its fruiting habit, squares are often 
formed in the rich bottom lands until frost, and under such conditions 
weevils reproduce until the end of the season. On the light upland soils 
of Arkansas, however, fruiting usually stops early in the fall, sometimes 
two months before frost. Field observations indicate that weevils have 
a tendency to migrate from these fields to those where squares are 
abundant, and there larvae may be found commonly in both bolls and 
squares until the end of the season. 

There appears to be a definite relationship between the abundance of 
squares in a field late in the season and the presence of overwintered 
weevils in that field the following spring. It is probable that the avail- 
ability of food in the fall essential for reproduction is as important a 
factor in the boll weevil’s success in maintaining itself in a given locality 
from one season to the next as suitable shelter for hibernation. 





Mr. Cray Ly te: I would like to call attention to one thing in Mr. 
Isely’s paper, or rather his lantern slide. Mr. Isely’s lantern slide was 
printed in such a manner that we could read it halfway back here. 
This is something that has not been true of a great majority of the 
lantern slides used in our discussion. I am wondering if this is not 
something for the group to think about, a better method of projecting 
lantern slides, or some other method entirely, such as charts. 


Mr. F. G. Hotpaway: I would like to ask if Mr. Isely can tell us just 


what it was that was in the squares and was not present in the bolls, 
whether it is purely a matter of moisture or a matter of difference in 


chemical content. 


Mr. Dwicut Isery: I cannot answer that question definitely. I 
suppose nitrogen content is a factor, for the weevil is largely a feeder on 
pollen in squares. I don’t know how that could be answered in the 
case of the small bolls, but they probably contain more nitrogen than 
large ones. 

CHAIRMAN G. M. BENTLEY: The next paper is by H. W. Walker. 
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THE PREPARATION OF A SPECIAL LIGHT SODIUM 
FLUOSILICATE AND ITS USE AS A 
BOLL WEEVIL POISON' 


By H. W. WALKER 


ABSTRACT 

Two serious objections to the use of commercial sodium fluosilicate as a boll weevil 
poison are its lack of covering power, due to its comparatively high apparent specific 
gravity, and its plant toxicity. These have been overcome by incorporating from 10 
to 20% colloidal silica with the sodium fluosilicate during the commercial process 
of manufacture. 

The resulting special light sodium fluosilicate, containing at least 80°, Na,SiFs 
causes no economic plant injury and is a quicker weevil killer than commercial 
calcium arsenate. Under certain field conditions, however, it does not adhere to the 
plant so well as calcium arsenate. This lack of adherence under extremely moist 
conditions can probably be overcome by the incorporation of a small amount of 
adhesive during the process of manufacture. 

Barium fluosilicate similarly prepared is about as effective as the sodium salt. 

IntTRODucTION. Of the very large number of substances tested by the 
Chemical Warfare Service as boll weevil poisons, sodium fluosilicate 
was among the most efiective.2 In tumbler and cage tests during 1924, 
1925, and 1926, the commercial sodium fluosilicate caused a higher and 
quicker mortality among the weevils than commercial calcium arsenate, 
but it has two distinct disadvantages. In the first place its apparent 
density is such that it requires from 3 to 5 pounds of ordinary sodium 
fluosilicate to cover the same area that one pound of calcium arsenate 
will cover efiectively; and in the second place, it is rather dangerous to 
foliage when not diluted with lime. Even the so-called ‘“Light’’ and 
“Extra Light’”’ fluosilicates on the market are not so light as calcium 
arsenate, and in the case of the “‘Extra Light’”’ the Na,SiF, content is 
reduced so much as to lose considerable of its killing effect. Our experi- 
ments showed that the Na,SiF, content could not be reduced much 
below 80°% without the material losing some of its efficiency. Sodium 
fluosilicate containing only 60°7 NaSiFs was found to be less effective 


1Published by permission of Chief, Chemical Warfare Service. 

The following men were actively engaged in carrying out the experimental work 
in the field: H. W. Walker, H. S. McQuaid, G. A. Sachs, B. Gehauf, J. G. Hartnett, 
D. Ehrenfeld, L. A. Forrest, W. A. Shands, R. G. Pridmore, J. F. Touchstone, V. I. 
Greer, and Lloyd Brunk. In addition, F. M. Pralatowski, R. D. Kulp, and T. F. 
McCabe were employed at Edgewood Arsenal, besides which the personnel of the 
Analytical, Engineering, Organic, and Physical Departments of the Chemical Divi. 
sion, Chemical Warfare Service, assisted at various times. 

*Progress Report, Chemical Warfare Service Boll Weevil Investigation, Ind. & 
Eng. Chem., Vol. 19 No. 6, June, 1927. 























February, '28] WALKER: SPECIAL LIGHT SODIUM FLUOSILICATE 157 


against the weevil than commercial calcium arsenate. (Most of these 
“light” and ‘“‘extra light’’ fluosilicates are dry mixtures of sodium 
fluosilicate and alumina or Kieselguhr). 

PREPARATION OF SPECIAL Na,SiF’s IN THE LABORATORY. Experi- 
mental work was undertaken to reduce the apparent density of sodium 
fluosilicate and at the same time decrease plant injury. It was found 
that this could be effectively accomplished by incorporating about 20% 
colloidal silica with the fluosilicate during its preparation. About 100 
pounds of this material was made in small batches in the laboratory for 
the 1926 work, and also about 50 pounds of barium fluosilicate was 
made by passing silicon tetrafluoride gas into Ba(OH), solution. 

LARGE SCALE MANUFACTURE. In order to obtain sufficient amounts 
of both sodium and barium fluosilicates for the 1927 field work, arrange- 
ments were niade with the American Agricultural Chemical Company 
at their Lazeretto Works, Baltimore, Md., to make this material accord- 
ing to the Chemical Warfare Service specifications and method. About 
1100 pounds of each of these materials was manufactured without any 
serious deviation from the regular large scale plant practice. Later, 
375 pounds more of sodium fluosilicate was made at this same plant. 
This special light sodium fluosilicate can be obtained as a by-product 
in the manufacture of acid phosphate without change of apparatus and 
without additional apparatus. 

It is estimated that every ton of phosphate rock potentially contains 
100 to 125 pounds of sodium fluosilicate (97%). Actually the recovery 
is 20 to 30 pounds Na,SiFs. This apparent discrepancy occurs because 
a considerable portion of the silicon tetrafluoride reacts with the water 
present and never actually escapes as a gas, remaining in the resulting 
acid phosphate as a fluosilicate. There were 3,481,819 long tons of 
phosphate rock sold or used by producers in the United States in 1925, 
which indicates a source of supply for all the sodium fluosilicate that 
could be used for insecticides for a long time to come. 

Cace Trests—GaAlINESVILLE, Fia., 1926. The following slides 
summarize the tfesults obtained from cage tests using special light 
sodium fluosilicate in comparison with calcium arsenate: 

Discussion oF CaGeE Tests. These tests were conducted on field 
cotton between August 20 and October 2, 1926, at Gainesville, 
Florida. The plants used in the large cages averaged at least 3 feet high 
and were much larger than would ordinarily occur in the field at the 
time when most of the poisoning would take place. 


“Mineral Resources of the United States, 1925, Part II, p. 148.” 
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The cotton used in the small cages was either late cotton or second 
growth cotton obtained by trimming off the large plants and fertilizing 
heavily to induce new growth. These plants averaged about 18 inches 
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in height and are a much fairer comparison of the relative effectiveness 
ft; of the materials. It was noted that most of the weevils in the small 
cages remained on the plant, while a considerable number of those in 
the large cages stayed on the side of the cage. This probably accounts 
4 for the higher kill in the small cages. 
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A slightly higher average weight of sodium fluosilicate than of calcium 
arsenate was used in the large cages, while the reverse was true in the 
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small cages. In its present form the sodium fluosilicate does not stick 
to the plant so well as calcium arsenate, and in the effort to obtain about 
the same amounts of each poison on the foliage, the discrepancy was 
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more marked when the leaf area was considerably greater. The question 
of the relative sticking qualities of the sodium fluosilicate and calcium 
arsenate will be discussed more fully later. (While both the large and 
small cages were equipped with oilcloth covers so that the almost daily 
rainfall would not spoil the tests, the sides were not protected and the 
elements had more chance to blow off and wash off the poisons in these 
cages than in the small ones.) 
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In spite of the removal of more of the sodium fluosilicate than of the 
calcium arsenate from the plants by wind and rain, in both cases the 
fluosilicate shows a higher mortality and a quicker killing effect than 
does the calcium arsenate. 


FieLp Piot Tests. The yields from the field test plots with sodium 
fluosilicate are shown on Slide No. 3. 

No plots were run in 1926 at Alabama using commercial calcium 
arsenate. 

The Alabama tests were run by Mr. Robinson of the Alabama Experi- 
ment Station. The sodium fluosilicates were furnished by the Chemical 
Warfare Service. In both of the above cases the infestation was late 
and light and poisoning was not started until the infestation reached 
10%. Two applications were made in 1926 and three in 1927, and 
slightly less of the sodium fluosilicate than of the calcium arsenate was 
used for each application. There was no burning of the foliage by 
either the sodium fluosilicate or the calcium arsenate. 


DiscussION OF FieLD Tests. The Alabama tests show an increased 
yield for both years for the fluosilicate plots over the unpoisoned plots. 
This increase is definite although the infestation was light both years. 
The 1927 tests show a difference of 290 pounds of seed cotton per acre 
between the sodium fluosilicate plot and the calcium arsenate plot 
in favor of the former. Conditions in Alabama were favorable for the 
sodium fluosilicate. 

While both the sodium fluosilicate and the calcium arsenate show 
increased yields over the unpoisoned plots at Gainesville, Fla., the 
commercial calcium arsenate gives decidedly better yields than the 
fluosilicate. This is undoubtedly due to the fact that, because of the 
heavy dews and frequent rains, the sodium fluosilicate was washed off 
the plants to a much greater degree than the calcium arsenate. Field 
observations to this effect were confirmed by laboratory tests of the 
relative sticking qualities of these materials, which showed that the 
calcium arsenate adheres to the plant under extremely damp conditions 
much better than the fluosilicates. There would seem to be no question 
but that the fluosilicates can be made to adhere equally as well as 
calcium arsenate, and it is known that if they are available on the 
plant for the weevil they are at least as toxic as calcium arsenate. 

The addition of a small amount of adhesive, such as starch, glue, 
casein, syrup, etc., to the solution of sodium carbonate before adding the 
fluosilicic acid would undoubtedly give increased sticking in some 
proportion to the quantity of adhesive used. 
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Barium fluosilicate was also tested in cage and field tests but showed 
only about the same toxicity as the sodium compound and is, therefore, 
not competitive on account of the increased price of barium salts. In 
preliminary tests calcium fluosilicate was not equal to sodium fluosilicate 
in killing power and caused more plant injury. 





Fig. 9. 


Slide No. 4 presents the infestation data from the Gainesville field 
tests, showing the average total squares per plot and the average newly 
infested squares per plot. 

In addition to these tests, field tests were run at Tifton, Georgia, and 
Summerville, South Carolina, but the cotton at Summerville was ruined 
by water and insufficient drainage, and shed all its bottom crop, while 
the excessive rains at Tifton also caused shedding after the crop seemed 
made. No definite conclusions can be drawn from the data obtained 
from these tests. 
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Also, sufficient quantities of sodium fluosilicate and other poisons for 
field tests were shipped to W. E. Hinds, Baton Rouge, La., and B. R. 
Coad, Tallulah, La. The data from these tests have not been received at 
this writing. 

Syrup Mixtures. Cage tests run in 1927 indicate syrup mixtures 
of sodium fluosilicate to be at least equally as effective as the same 
strength mixtures of calcium arsenate. They do not injure the plant 
and the sodium fluosilicate also seems to prevent the syrup from ferment- 
ing and turning sour, and it appears to be equally as effective after 
several days’ standing as when freshly prepared. No field tests were 
run with syrup mixtures, and it is felt that additional cage and field 
tests should be conducted along these lines. 


GENERAL USE OF FLUOSILICATES AS INSECTICIDES. Commercial 
fluosilicates are used largely in the ceramic industry and also in the 
building industry for hardening stone surfaces. They have been used 
as disinfectants and antiseptics and have been suggested as food pre- 
servatives. Marcovitch‘ in 1924 found them to be effective against the 
Mexican bean beetle. He also made some preliminary tests against 
the boll weevil. Baeg* advocates their use as a control for blister beetles. 
Osborn® found commercial sodium fluosilicate to be more effective and 
quicker killing against the boll weevil than calcium arsenate under the 
condition of test. Hinds’ has shown its possibilities as a poison against 
the sugar cane borer. Sodium fluosilicate is the basis of several moth 
remedies now on the market. 

The higher apparent density and the burning effect of commercial 
fluosilicates have been drawbacks against the widespread use of them 
as field insecticides. The recent controversy on the effect of arsenic 
on apples and other fruit offers another possible field for fluosilicates. 
Experiments by the Medical Research Division of the Chemical Warfare 
Service at Edgewood Arsenal indicate that the fluosilicates are only 
one-quarter (or less) as toxic to mammals as calcium arsenate. The 
fact that a light fluosilicate may be easily prepared as a by-product of 
a large stable industry offers new possibilities for its use. 


Conc.usions. 1. A special “‘light’’ sodium fluosilicate having about 
the same apparent density as commercial calcium arsenate, containing 
not less than 80°, NaSiFs, may be obtained as a by-product of the 


‘Bull. Tennessee Agricultural Station, No. 131-1924. 

‘Bull. Arkansas Agricultural Experiment Station, No. 201-1925. 
*JouRNAL Economic ENntTomo.oGy, Vol. 19, p. 643-644. 

"Insecticidal Control for Sugar Cane Borer, Louisiana Bull. No. 201-1927. 
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manufacture of acid phosphate. The aim should be to keep the Na,SiF, 
content as close to 86% as possible. 

2. While this material is at least as toxic as calcium arsenate to the 
boll weevil on a pound per pound basis, under conditions where it does 
not remain on the cotton plant so well as calcium arsenate it is somewhat 
less effective in the field. This condition can probably be remedied 
by the addition of sufficient adhesive to produce the desired sticking 
qualities. 

3. This special sodium fluosilicate has possible use as an insecticide 
in its present form in cases when increased adherence is not necessary 
or desirable. 

4. This material when properly prepared causes no economic damage 
to the cotton plant. 
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THE PREPARATION OF SPECIAL CALCIUM ARSENATES 
CONTAINING LESS THAN 40°, ARSENIC AS AS.0; 
AND THEIR USE AS BOLL WEEVIL POISONS! 


By H. W. WALKER 


ABSTRACT 

A special calcium arsenate containing only about 20°) arsenic calculated as AsO, 
was found to be equally as effective a boll weevil control as commercial calcium 
arsenate in extended cage and field tests. The material caused no plant injury. 

This special calcium arsenate was prepared by heating precipitated chalk and 
white arsenic (As,O,;) in the presence of excess air at a temperature of 650°C. for 
about one hour. In this manner it was possible to prepare a calcium arsenate con- 
taining any desired percentage of arsenic as As,O; up to 57.6%, the theoretical for 
normal calcium arsenate, Ca,(AsO,),. The conversion from the trivalent to the 
pentavalent state is practically complete, and there is scarcely any free lime formed 
under these conditions. Any arsenic lost in this process is recoverable on a com- 
mercial scale. 

The particles of the special calcium arsenate containing only 20% arsenic as 
As,O, consisted of an inert core of calcium carbonate covered with a coating of sub- 
stantially 100°; normal calcium arsenate. 

This direct oxidation method of preparation is adaptable for arsenates other than 
calcium. 


INTRODUCTION. Early in this investigation it was suspected that not 
all of the arsenic in calcium arsenate ingested by the boll weevil was 
available to the weevil as a posion.2. Analyses of weevils killed with 
calcium arsenate showed they contained a much higher arsenic content 
than those killed by drinking arsenic pentoxide solutions. 

The average arsenic found in weevils poisoned with calcium arsenate 
was 0.00204 mg., calculated as As, while that found in weevils killed 
by drinking arsenic pentoxide solutions was 0.00013 mg. 

Many different mixtures and combinations of lime, limestone, or 
precipitated chalk with arsenic trioxide or arsenic pentoxide were 
investigated to determine their respective toxicities against the boll 
weevil and also the cotton plant. Varying percentages of the arsenious 


'Published by permission of Chief, Chemical Warfare Service. The following men 
were actively engaged in carrying out the experimental work in the field: H. W. 
Walker, H. S. McQuaid, G. A. Sachs, B. Gehauf, J. G. Hartnett, D. Ehrenfeld, 
L. A. Forrest, W. A. Shands, R. G. Pridmore, J. F. Touchstone, V. I. Greer, and 
Lloyd Brunk. In addition, F. M. Pralatowski, R. D. Kulp, and T. F. McCabe 
were employed at Edgewood Arsenal, besides which the personnel of the Analytical, 
Engineering, Organic, and Physical Departments of the Chemical Division, Chemical 


Warfare Service, assisted at various times. 
*Progress Report, Chemical Warfare Service Boll Weevil Investigation, Ind. & 
Eng. Chem., Vol. 19, No. 6, June, 1927. 
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and arsenic oxides were used and different methods of effecting combi- 
nation were tried, and from the data obtained in these tests it was 
indicated that considerably less arsenic than is contained in commercial 
calcium arsenate (which contains at least 40%, arsenic as As.O;) was 
equally as efiective and did not injure the plant. It was also suspected 
that, under the proper conditions, arsenic trioxide and lime or precipi- 
tated chalk could be combined in almost any desired proportions, and 
at the same time the arsenic could be converted to the pentavalent form 
without the use of any oxidizing agent other than air or oxygen. While 
an excess of lime tends to form basic calcium arsenates which are less 
soluble in the weevil’s digestive tract and, therefore, less toxic than 
normal calcium arsenate, this difficulty may be overcome by using 
limestone or precipitated chalk, leaving the excess calcium in the more 
inert form of calcium carbonate. It was the attempt of these experiments 
to prepare a calcium arsenate dust each particle of which would contain 
an excess of calcium carbonate, most of this excess constituting the cores 
of the particles while their outer surfaces approached the formula 
Ca;(AsO,4)o. : 

After considerable experimental work, it was found that mixtures of 
precipitated chalk and white arsenic in any desired percentage could be 
combined to form calcium arsenate by heating in the presence of excess 
air. 650°C. was found to be the best temperature, although it could be 
varied plus or minus 30° without serious damage. Almost complete 
conversion of the arsenic to the pentavalent state is obtained, and the 
loss of arsenic is about 20°) of the original arsenic used. This loss 
could be recovered on a commercial scale. Practically no lime is formed 
at this temperature in the time required for conversion to the pent- 
tavalent state—15 minutes to 1 hour. Longer heating at lower tem- 
peratures caused excessive loss of arsenic, and heating at higher 
temperatures caused excessive formation of lime. 


Semi-PLant ScaLteE Manuracture. About 500 pounds of special 
calcium arsenate containing about 20°) arsenic as AsO; were made in 
1926, and some 1200 pounds were made in 1927. Also, in 1926 about 300 
poundsof material containing about 10° arsenic asAs,O; were prepared. 

The conversion of the trivalent arsenic to the pentavalent was 
effected in a forge furnace using an oxidizing flame from a gas burner. 
Excess air was provided by natural draught. 

While the method used was very crude, the product was remarkably 
uniform, which indicates that on a large scale it would be comparatively 
easy td effect the conversion of the arsenic from the trivalent to the 
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pentavalent state. It is believed that a combination rotary reverbera- 
tory kiln, slightly tilted, could be used, or possibly a tower system in 
which the precipitated chalk would be fed in from the top against an 
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upward current of hot As,O; vapor and air. Any uncombined arsenic 
is readily recoverable on a commercial scale. 

The apparent density and the fineness of the finished product are 
deperdent on the apparent density and fineness of the precipitated 
chalk used. Precipitated chalk is a by-product of many industries, and 
can be obtained in quantity for from six to ten dollars per ton. 
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The average analysis of the approximately 20% As.O; content calcium 


arsenate used in 1927 was 22.3% arsenic as As,O;, less than 0.2% 


trivalent arsenic as As2O3;, less than 0.50° lime as CaO, and about 
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0.50% water-soluble arsenic as As,O;. The apparent density compared 
to calcium arsenate was 1.01. 

The 1926 material had approximately the same analysis except that 
the apparent density compared with that of calcium arsenate was 
1.25 due to the use of a denser grade of precipitated chalk. 
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Cace Trests—GAINESVILLE, FL La.,—1926. Slides Nos. 5 and 6 
summarize the results obtained from cage tests using special calcium 
arsenate (20°% As,O;) in comparison with commercial calcium arsenate. 


t+++4+++++44 





Discussion oF CaGe Tests. The comments regarding cage tests 
already given in the previous paper* apply to these tests. 

The average weights of the poisons used per cage are in about the 
same ratio as the apparent densities of the two materials, 1.25 parts 
for the special calcium arsenate to 1 part of the commercial. 


**The Preparation of a Special Light Sodium Fluosilicate,and_its use as a Boll 


Weevil Poison.” 
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It will be noted that the special calcium arsenate (20° AseO;) appears 
at least as toxic as the commercial calcium arsenate (40°7, As.Os). 

There was practically no plant injury caused by either of these 
materials. 

A special calcium arsenate containing only about 10°] arsenic as 
As.0;, while definitely toxic to the weevil, was appreciably less ef. ective 
than commercial calcium arsenate. It is believed that this percentage 
is too low to form a contiguous coating on the particles, or if such a 
coating is formed it is not sufficiently thick to give the best results. 
It is indicated that the minimum ef.ective arsenic content for calcium 
arsenate is between 10 and 20° calculated as As.O;. 


Fietp Pitot Tests. The yields from the field test plots with special 
calcium arsenate are shown on Slide No. 3. 

These tests were also run by \’r. Robinson, of the Alabama Experi- 
ment Station, with special calcium arsenate furnished by the Chemical 
Warfare Service. There was no burning of the foliage in any case. 


Discussion oF FieLtp Tests. The Alabama tests show an increased 
yield for both years for the special calcium arsenate plots over the 
unpoioned plots, although not so great an increase as the fluosilicate 
plots showed. The 1927 tests show a dif.erence of 125 pounds of seed 
cotton per acre between the special calcium arsenate (20° seO;) and 
commercial calcium arsenate in favor of the special, but the Florida 
plots show an increase of 183 pounds per acre in favor of the commercial 
calcium arsenate. It is believed that these difierences are so com- 
paratively slight that the two materials may be regarded as equal. 
The gain of both calcium arsenates over the unpoisoned in Florida is 
very definite, averaging over 1,000 pounds per acre. Slightly less of 
the special calcium arsenate than of the commercial was used, and 
there was no appreciable plant injury in either case. If properly pre- 
pared, there should be no real dif.erence in the dusting properties of 
special and commercial calcium arsenates. On Slide No. 7 are shown 
the infestation data from the field tests at Gainesville, Florida. 


PREPARATION OF OTHER ARSENATES BY Dust OxipaTION. Pre- 
liminary tests have indicated the possibilities of this method of prepa- 
ration for other arsenates, notably the arsenates of copper, iron, zinc, 
and magnesium. No attempt was made to determine the best temper- 
ature of ignition for each respective compound, but in spite of this the 
evidence of their formation is definite. In some cases it is possible to 
use sulphates in place of carbonates. 
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Also, it was found possible to prepare a lead arsenate by heating 
white lead (PbCO,;) and white arsenic in a similar manner. 

By using an excess of white arsenic it was found possible to make a 
calcium arsenate containing practically the theoretical arsenic content 
of normal calcium arsenate, (Ca3(AsO,4)2)—57.6% AsO. 





Fig. 13. 


In all the above cases the materials were heated dry in crucibles in a 
muffle furnace, the white arsenic comprising the lower layer of the 
mixture. 

Conciusions. 1. Cage and field test data indicate that a specially 
prepared calcium arsenate containing only 20[%% arsenic as AsO; is 
about as efiective a boll weevil control as commercial calcium arsenate 
containing 40° arsenic as As,O;. 

2. This material may be easily prepared by heating white arsenic 
and precipitated chalk in the presence of excess air at a temperature of 
650°C. for from 15 minutes to 1 hour. 
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3. It is indicated that the effective percentage of arsenic as As,O, 
in this special calcium arsenate is between 10 and 20%. 

4. Calcium arsenate containing any desired percentage of arsenic 
as As.O; up to 57.69 )—the theoretical for Cas(AsO,4)2—may be prepared 
in the same manner. 

5. Other arsenates may be obtained by using the carbonates, or, 
in some cases, the sulphates of the desired base. 

6. The special calcium arsenates so prepared cause no injury to the 
cotton plant. 
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Mr. Witmon NEwELL: The results given in these papers are very 
significant. I think it is extremely unfortunate that the condition of 
our program has made necessary such a hasty presentation, and that 
there is lack of time for proper consideration of these results. They are 
the most significant developments of many years in connection with the 
poisoning of the boll weevil. 

The Chemical Warfare Service has been exceptionally thorough in 
its work of investigating poisons under the direction of Congress. Over 
1000 possible weevil poisons have been carefully tested and tested with 
an accuracy that is practically unknown to working entomologists. One 
of the significant things in this is that the sodium fluosilicate, with only 
a slight improvement in its mechanical condition, can be used in the 
future just as well as calcium arsenate for boll weevil poisoning. 
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I don’t have to remind you more than once of the significance of being 
able to poison the boll weevil with just as high a degree of success with 
the calcium arsenate, containing 20 per cent of arsenate, as to have to 
use the old commercial form containing 40 per cent. 

Captain Walker’s experiments have shown that with calcium arsenate, 
containing 20 per cent arsenate, made by the method he describes, he 
gets practically the same killing power as we have been getting with the 
40 per cent. Added to those significant points is the fact that either 
one of these poisons can be manufactured at a cost so low that they 
can be placed in the hands of the cotton farmer at a much lower cost 
than can the commercial 40°, arsenate. In other words, we need have 
no fear from now on that there is going to be any difficulty due to a 
scarcity of commercial calcium arsenate. That bogey is gone, and it is 
gone for good. 

It has been my privilege to observe some of the field tests, especially 
those at Gainesville, in connection with this work. I want to say the 
field tests, as measured by the production of cotton, are far more 
wonderful, convincing and remarkable than are these figures which he 
has given on the chart. I want to say one thing more, and that is that 
the Chemical Warfare Service carried out this investigation because 
Congress told it to. The Chemical Warfare Service is not an agricultural 
institution. This information has been made public now, and it is for 
the entomologists and the agricultural workers of the United States to 
see that it is applied. The Chemical Warfare Service is not going to go 
out and ask the farmers to use these poisons. The Chemical Warfare 
Service won't go so far as to urge their use through the agricultural 
press. Here is a lot of good information. If it is going to bé utilized, 
it is going to be up to you to do it. . 


Mr. H. W. WaLkKeErR: | am going to take this opportunity to thank 
the various experiment stations for their hearty cooperation and I am 
going to take the time to individually thank the Georgia experiment 
station, the Alabama experiment station and the Florida experiment 
station for their hearty cooperation in this problem the last three or 
four years. There was not a bit of unpleasantness in our relations with 
the agronomists and entomologists with whom we came in contact. 

We certainly appreciated this opportunity of working with you 
gentlemen. 


CHAIRMAN G. M. BentLey: The next paper is by J. W. Folsom. 
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CALCIUM ARSENATE AS A CAUSE OF APHIS INFESTATION 
By J. W. Fotsom, Bureau of Entomology, Tallulah, La 


(Withdrawn for publication elsewhere.) 





Mr. F. L. Tuomas: I would like to ask Dr. Folsom if he noticed any 
difference in infestation of cotton bollworm where they dust everything 
with calcium arsenate. 

Mr. J. W. Fotsom: I don’t recall that we made any observations on 
that. Have you any’ 

Mr. F. L. Tuomas: The past season we had considerable airplane 
dusting under observation and the cotton bollworms increased rather 
than decreased when the dust was applied. It seemed to be the opinion 
of the growers that that was the cause. Fields where no dust was 
applied had less infestation of the cotton bollworm. 

Mr. J. W. Fotsom: That might be the same way, but I think that 
would be a good topic for one of the advanced students to work on. 

CHAIRMAN G. M. BENTLEY: The next paper is by R. L. Miller. 


BIOLOGICAL CONTROL OF THE GREEN CITRUS APHIS 
(APHIS SPIRAECOLA PATCH) IN FLORIDA 


By R. L. MiL_er, Ohio State Univ., Columbus, Ohio 


(Withdrawn for publication elsewhere. ) 





Mr. A: C. Baker: Has Mr. Miller records on the climatic conditions 
upder which his counts of aphid and controlling population were made? 
I want to know if he can give us the relative influences of such conditions 
on the development of the respective populations. 

Mr. R. L. Mitver: Yes. All the data are available. It is all worked 
out. It will appear in this report. 

CHAIRMAN G. M. BentTLeEy: The next paper is by Oliver I. Snapp. 
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A PRELIMINARY REPORT ON THE TOXIC VALUE OF 
FLUOSILICATES AND ARSENICALS AS TESTED ON 
THE PLUM CURCULIO 


By Ortver I. Snapp, In Charge, U. S. Peach Insect Laboratory, 
Fort Valley, Georgia 
ABSTRACT 


Sodium fluosilicate without lime, both as dust and at the rate of 2 pounds to 50 
gallons of water, was the most toxic to the plum curculio, Conotrachelus nenuphar, 
of all the insecticides tested. That insecticide without lime was also found to be 
very toxic to peach foliage and fruit. Lime corrected the burning effect of sodium 
fluosilicate, but these tests showed that lime largely destroyed its toxicity as an 
insecticide for the plum curculio. Arsenate of lead with lime, either as dust orasa 
spray, was found to be more toxic to the curculio than any of the insecticides tested 
except sodium fluosilicate without lime. The relative toxic value of the other 
insecticides tested against the plum curculio was found to have the following order, 
the most toxic being placed first: barium arsenate, tricalcium arsenate, zinc arsenate, 
magnesium arsenate, manganese arsenate, aluminum arsenate, sodium fluosilicate 


with lime, calcium fluosilicate compound, and scorodite. 


The fluosilicates, especially sodium fluosilicate, have now come into 
rather general use for the control of certain insect pests. Most of the 
investigations with these new insecticides have been directed against 
truck and field crop insects, and very little work has been done heretofore 
with it as a means of controlling deciduous-fruit insects. The efiective- 
ness of the fluosilicates against the Mexican bean beetle, striped cu- 
cumber beetle, blister beetle, potato beetle, strawberry weevil, and 
sugar cane borer, as reported in results of investigations by Marcovitch, 
Isely, Ingram, Hinds and Spencer, and others prompted the writer to 
undertake some preliminary tests during the summer of 1927 with 
sodium fluosilicate and a calcium fluosilicate compound containing 
16 per cent calcium fluosilicate against the plum curculio, a serious 
pest of the peach in the Georgia Peach Belt. 

Since the lead arsenate residue problem, now confronting the apple 
grower, had caused entomologists to test many other chemicals, includ- 
ing the other arsenicals, on apple, in an ef.ort to replace lead arsenate 
with another ef.ective insecticide for codling moth control, it was 
decided to use a number of these on peach to observe their comparative 
efiectiveness against the curculio. Thus, tricalcium arsenate, magnesium 
arsenate, barium arsenate, aluminum arsenate, manganese arsenate, 
zinc arsenate, scorodite, and arsenate of lead were tested for their efiec- 
tiveness against the plum curculio in addition to sodium fluosilicate and 
calcium fluosilicate compound. 
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MetuHops EMPLOYED 

There were 50 tests in all, and each was conducted in a 6-inch x12- 
inch battery jar. Moist sand was placed in the bottom of the jars, and 
the tops were covered with thin cheese-cloth. The receptacles for hold- 
ing in water the peach twigs containing fruit and foliage were small- 
mouth bottles imbedded in the moist sand. To prevent the beetles 
from drowning, the stems of the peach twigs were wrapped with cotton 
so as to fit tightly into the neck of the bottles. A hand sprayer and a 
hand duster were employed in applying the insecticides, and the fruit 
and foliage of each twig used in the tests received a through application. 
The sprayed twigs were allowed to dry before they were placed in the 
cages containing the adult curculios. In several series of tests the beetles 
used had emerged from the soil on the day that the tests were started 
and had done no previous feeding, whereas those used in other series 
were reared some weeks before and were fed on untreated fruit and 
foliage until the tests were started. The jars were kept in a shaded 
insectary, and the thin cheese-cloth tops provided ventilation. Obser- 
vations for curculio mortality were made in each jar daily or every 
other day. 

SUMMARY OF RESULTS 


Sodium fluosilicate without lime, both as dust and at the rate of 2 
pounds to 50 gallons of water, was the most toxic to the plum curculio 
of all the insecticides tested. Spraying experiments showed, however, 
that sodium fluosilicate without lime was also very toxic to peach 
foliage and fruit. Lime corrected the burning effect of that insecticide, 
making it even safer than arsenate of lead, but the results of feeding 
tests showed that lime largely destroyed its toxicity as an insecticide 
for the plum curculio.! With lime the toxic value of sodium fluosilicate 
as an insecticide for that insect was lowered below that of all the arsen- 
icals tested. 

Since sodium fluosilicate has several important advantages over lead 
arsenate as an insecticide for the plum curculio, it is hoped that this 
work will prompt others to endeavor to find a buffer for sodium fluosili- 
cate on peach foliage and fruit that will not destroy the insecticidal 
properties of the material. 

Arsenate of lead with lime, either as a dust or as a spray, tested at 
the strength used by Southern peach growers, was found to be more 


1Fleming noted the same results in his work with the Japanese beetle. ‘‘Fluosilicates 
as Insecticides for the Japanese Beetle” by Walter E. Fleming. Jour. Ec. Ent., 
20:685-691. 1927. 
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toxic to the curculio than any of the insecticides tested save sodium 
fluosilicate without lime, and, except for sodium fluosilicate with lime, 
it is the safest on peach foliage and fruit. Arsenate of lead at the 
strength used in these tests is not under normal conditions sufficiently 
toxic to peach foliage to cause serious defoliation. 

The relative toxic value of the other insecticides tested against the 
plum curculio was found to have the following order, the most toxic 
being placed first: Barium arsenate, tricalcium arsenate, zinc arsenate, 
magnesium arsenate, manganese arsenate, aluminum arsenate, sodium 
fluosilicate with lime (both dust and spray), calcium fluosilicate com- 
pound, and scorodite. 

Scorodite, a natural ferrous arsenate, was found to be practically 
worthless as an insecticide for the plum curculio. 





Mr. W. P. Frnt: In this connection I might say to anyone interested 
in following up this matter of testing fluosilicates against Plum Curculio, 
during the last three years we have carried on rather extensive tests 
with many combinations of fluosilicates and various fungicides in 
Southern Illinois. The results of the tests are published in the pro- 
ceedings of the Illinois State Horticultural Society for 1926 and 1927. 
Our results have been about the same as those indicated by Mr. Snapp. 
We have not had, when we combined fluosilicates with lime, good 
control of the Plum Curculio. We had practically no control of Codling 
Moth, getting over 60°% infestation in blocks of apples sprayed with 
calcium and sodium fluosilicate at two pounds to fifty gallons of spray 
material. 

Mr. H. W. WALKER: The addition of the lime will unquestionably 
decompose the sodium silicate and act possibly as sort of a catalytic 
agent afiecting that decomposition. We noticed that with our straight 
calcium fluosilicate. On actual analysis we never got any such thing. 
Therefore, we discarded it as a boll weevil poison because it was less 
toxic to the boll weevil. When it started to decompose it was more 
toxic to the cotton plant. 

Mr. S. Marcovitcu: In my paper, I called attention to the fact 
that fluorine acts by precipitating calcium from the blood and tissues 
of the organism. Any addition of calcium will tend to form the in- 
soluble calcium fluoride which is comparatively non-toxic., Hydrated 
lime will destroy the toxicity of fluorine compounds because their 
affinity for calcium will have been satisfied in the spray tank rather 


than in the tissues of the insect. 
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Mr. S. C. CHANDLER: I might make the suggestion that we can’t 
judge from one year’s experiments in, regard to burning. We carried 
on some tests to ascertain the burning of arsenate of lead with varying 
strengths of lime, and, to our surprise the arsenate of lead alone with no 
lime whatever, showed no injury to peach foliage, though ordinarily we 
think it is not safe and use lime to prevent burning. 

CHAIRMAN G. M. Bent Ley: The next paper is by N. F. Howard. 


SOME NOTES ON THE MEXICAN BEAN BEETLE PROBLEM 
By NEALE F. Howarp, Associate Entomologist, Truck Crop Insect Investigations, 
Bureau of Entomology, U. S. Dept. of Agriculture 
ABSTRACT 

The Mexican bean beetle spread widely in 1927, and reached the province of 
Ontario, Canada, as well as the great bean producing states of Michigan and New 
York. It spread further eastward in the Atlantic seaboard states from South 
Carolina to Pennsylvania. The damage done in 1927 in areas previously infested, 
establishes this pest as an important one which will require continued effort on the 
part of the extension and the research entomologist. 

Magnesium arsenate or calcium arsenate and lime have proved to be superior to 
sodium fluosilicate in combating this insect. Analyses of sprayed beans indicate 
that there is no danger from the use of these poisons when applied as recommended. 
Native parasites have not aided materially in suppressing this pest in the United 
States. 

DISTRIBUTION 

After two years of very slight migration to the northeast, the Mexican 
bean beetle spread over 150 miles northeastward in 1927, and reached 
Ontario County, Ontario. The migration to the east in the eastern 
United States was greater than usual, ranging from 25 miles to over 100 
miles, averaging possibly 75 miles from South Carolina to New York 
State. The spread westward was relatively slight; but the spread 
northward on the western edge of the infested territory was remarkable, 
extending as far as Oakland and Macomb Counties in southeastern 
Michigan. (See Map, Fig. 14). 

After two years of relatively light infestations over much of the 
territory in the southeastern states, the beetle increased in numbers 
in 1927. As a whole, considering the increased territory involved, this 
past year from the economic standpoint has probably been the most 
important bean beetle year to date. 

Direct CONTROL 

Studies of 15 fluorine compounds in 1925, involving a large series 
of cage tests indicated that sodium fluoride, sodium fluosilicate, barium 
fluoride, barium fluosilicate, and copper fluoride were the most toxic 
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Fic. 14. Map showing the known distribution of the Mexican Bean Beetle in the 
eastern United States and Canada, December, 1927. The records of spread were 
obtained through the cooperation of the entomologists in the various states and 
provinces, and were supplemented in many instances with records of scouting by 


State and Bureau men. (Original). 
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to the larvae and adults of the Mexican bean beetle. All of these 
compounds were injurious to the bean plants in the field except barium 
fluoride and barium fluosilicate, but these were used in only one field 
test involving three applications. Sodium fluosilicate received the 
most attention. The results showed that when this compound was 
dusted on the plants and the insects placed in the cage, the material did 
not kill as high percentages as the arsenates of magnesium or calcium 
used similarly. When the insects themselves were heavily dusted, the 
sodium fluosilicate killed a higher percentage than the arsenicals men- 


COMPARISON OF TOXICITY OF SODIUM SILICOFLUORIDE FROM DIFFERENT 
SOURCES AND 4 COMMERCIAL ARSENICALS TO THE MEXICAN 
BEAN BEETLE (CAGE EXPERIMENTS) 
Average Per cent Killed 
Material No. of Plants Dusted' Insects Dusted? 
Tests Beetles Larvae Beetles Larvae 


Sodium silicofluoride................ 3 39 
Sodium silicofluoride................ 2 30 
Sodium silicofluoride............... 3 90 90 
Sodium silicofloride (sieved 200 mesh) 1 95 90 
Sodium silicofluoride (from aother 

0 a ee er 3 36 
Sodium silicofluoride. ............. 2 30 


“* 
~~ 


Sodium silicofluoride................ 77 73 


Sodium silicofluoride (sieved 200 mesh) 1 SD 60 

Sodium silicofluoride C. P........ 2 At 

Sodium silicofluoride C. P........... 1 90 

Sodium silicofluoride C. P........... 1 5O 65 
Average........... a eGi tabs «ak 39 42 83 79 

Magnesium arsenate.............. 4 62 

Magnesium arsenate................ 3 60 

Magnesium arsenate................ if 30 55 

Calcium arsenate................ 3 53 

Calcium arsenate. .............0000.. 2 70 

Calcium arsenate.............. 1 20 DD 

RUE MIUIIIOD. . 0 ok kc é 00k weitere ein’ 3 26 

Lead arsenate.............. 2 IS 

Lead arsenate............ | 50 65 

Zinc arsenite. ............ en ee 3 48 

Zinc arsenite.......... 2 53 

EE Oe 1 60 695 


1The plants were first dusted, then the insects were placed in the cage with the 
plant. 

*The insects were placed on a flat wire screen and dusted thoroughly and then 
placed in a cage with an untreated plant. 20 insects were used in each test with a 
few exceptions, when 10 were used. 
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tioned. (See Table.) Results of numerous field tests during the past 
three years, indicate that the superiority of the arsenates of magnesium 
and calcium (used with lime) for bean beetle control is marked. This 
is no doubt due to the physical properties of the sodium fluosilicate now 
available and the resulting poor residual effect due to poor sticking 
properties. As for freedom from plant injury, the superiority of the 
arsenicals mentioned is even more marked. 

Plant injury from the use of sodium fluosilicate is decreased by the 
addition of hydrated lime but toxicity to the insect is also decreased. 
In field tests in 1926, bentonite and diatomaceous earth were used as 
diluents (2 parts to 1 part of sodium fluosilicate) in comparison with 
hydrated lime, used in the same proportions by weight. 

The bentonite mixture gave poorer control than the lime mixture; 
the diatomaceous earth mixture gave the same degree of insect control 
and plant injury as the lime mixture. 

Numerous tests during the past three years have shown that a 
calcium fluosilicate compound is too low in toxicity to be of practical 
use when the infestation is heavy unless excessive amounts are applied. 

Pyrethrum and pyrethrum extracts have been tried rather extensively. 
Both are very toxic to the beetle and the larva. The extract may be 
diluted 5 to 8 times more than recommended for the Japanese beetle, 
but when used in the field under conditions of heavy infestation, poor 
control was obtained when 5 applications were made a week apart. 
This is probably due to the absence of a toxic residue shortly after 
application. The compound has value, however, in that it can no 
doubt be used after the bean blossoms by those who refuse to use an 
arsenical on green beans. 

The problem of the control of the Mexican bean beetle, is one which 
requires considerable assistance from the extension entomologist and 
the county agricultural agent. So many compounds are sold locally, 
some of doubtful merit, that the grower needs advice on the choice of 
materials. The necessity of reaching the undersides of the leaves, 
whatever material is applied, is one that is not always appreciated by 
the grower. 

In the southeastern states where three or four broods of the beetle 
occur, the date of planting to avoid injury is not always important. 
But further north where only two broods, or two broods and a small 
third brood develop, a proportion of the bean crop may be planted late 
enough to escape the majority of overwintered females and thus avoid 
considerable injury. When planting is delayed in southern Ohio until 
middle or late June fewer dust or spray applications are required. 
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The importance of clean up practices when the infestation is heavy 
cannot be over emphasized. A crop of bush beans may have an adult 
population of 3 million adults to the acre and several times as many of 
the immature stages. Pole beans may have a much higher population 
The benefit derived from plowing under or otherwise destroying this 
large number of insects is obvious. 


ARSENICAL RESIDUE 


Beans which were sprayed with arsenicals in accordance with re- 
commended practices, were run through the cannery in the normal 
manner, and then analyzed. The highest arsenical content was .001 
grains per pound in two instances and others ran far lower. 

A large number of samples of sprayed and dusted beans from our 
experimental plats have been analyzed by the Food, Drug and Insecti- 
cide laboratory of the United States Department of Agriculture. These | 
samples were not washed, it being desired to have data on extreme 
cases. Some of the samples picked immediately or within three days 
after treatment showed more than .01 grains per pound, but a portion 
of these had been treated with heavy dosages for the purpose of obtaining 
experimental data. In rinsing and cooking the arsenic content would 
have been greatly reduced. There has been no indication, on the basis 
of numerous analyses of treated beans, that the recommendations for 
controlling the bean beetle, if followed carefully, are dangerous from 
the standpoint of arsenical residue. 
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NATURAL ENEMIES 


During the seven years that the Mexican bean beetle has been present 
in the southeastern states, very little assistance in suppressing it has 
been given by parasites and predators. The potential value of at least 
one parasite in Mexico, the tachinid fly, Paradexodes epilachnae Ald., is 
great, and further efforts to introduce this species should be made. 








CHAIRMAN G. M. BEN.LTEyY: The next paper is by D. M. De Long. 
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SOME OBSERVATIONS UPON THE BIOLOGY AND CONTROL 
OF THE POTATO LEAFHOPPER 
(EMPOASCA FABAE HARRIS) 


By D. M. DeLone,' Columbus, Ohio, Bureau of Entomology, 
U. S. Dept. of Agriculture 


ABSTRACT 

The potato leafhopper, Empoasca fabae, under natural conditions in the field is 
able to complete its life cycle upon a number of wild and cultivated host plants. 
The type of injury is specific for different plants. In Ohio the bush bean seems to 
be the early preferred cultivated host. Eggs are laid in the field as early as May 20 
on beans. The adults do not migrate to potato until about one month later. Four 
distinct seasonal broods have been reared during 1926 and 1927. Preoviposition 
period for 90 pairs in two seasons gave an average of slightly over six days. The 
average incubation period was 9.9 days. One mating is sufficient for the life of the 
normal female. Control on bean was most easily accomplished by oleo resin of 
pyrethrum extract, Japanese beetle formula, but this may be diluted to a 1 to 300 
strength and still give economic control. 


Several entomologists and groups of workers have carried on investi- 
gations with the potato leafhopper, Em poasca fabae, during the past few 
years, but in every case upon record this work was performed with 
emphasis upon the insect’s relationship to a specific plant or crop. 
In some cases the emphasis has been so striking that the investigator 
failed apparently to see the biologic relationship to crops and plants in 
general, such as spring host preference, seasonal sequence and many 
other problems of a similar nature. 

Although the present investigation was carried on with reference to 
the stringless green pod bean plant as a host, field observations were 
constantly made upon the available truck crops, field crops, fruits and 
weeds to determine seasonal occurrence and abundance as well as 
choice of foods. The present report is not in any sense a completed 
record of this leafhopper’s activity but is an attempt to study the 
insect in the field where a choice or preference is shown for plants as 
food or for deposition of eggs and apparently does throw some light 
upon the different results secured by various workers. 

This leafhopper has been observed to pass its life cycle under natural 
conditions, upon a great variety of wild and cultivated plants including 
the common dock, and such cultivated plants as bean, potato, egg plant, 
rhubarb, clover, alfalfa and the apple, as well as several ornamentals. 


‘Professor of Entomology, Ohio State University. This work was performed 
while employed as Field Assistant on the Mexican Bean Beetle Project, Truck Crop 
Insect Investigations, Bureau of Entomology, U. S. D. A. 
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Upon most of these severe economic damage may occur although the 
type of injury is specific for different plants. The hopperburn condition 
is very characteristic upon potato, egg plant and rhubarb. Stunting and 
dwarfing are common types of injury on the bean. The tight curling 
of the leaves or rosette condition is noticed upon the bean and occasion- 
ally on the apple while such plants as clover and alfalfa show a reddening 
or yellowing condition as has been indicated by other workers. 

As the insects come from hibernating quarters in the spring certain 
types of plants seem to be preferred as hosts. These hoppers are found 
feeding very early upon many of the wild succulent plants but among 
the cultivated crops the bush bean seems to be the early preference of 
the greater portion of the population, upon a large scale. During 1927 
they were found in abundance upon bean as early as May 20 and began 
laying eggs at about this time in the field. The first eggs were hatching 
on June 6 and 7, and the insects emerged as first generation adults 
June 25. This condition prevailed upon all early planted beans over 
a large area. On the other hand early potatoes in large acreage and 
diverse locations which were above ground before the beans, were not 
infested at this time and only an occasional adult could be found after 
long search. The adults did not migrate to potato during this season 
until June 21 and 22 at which time the first individuals reared upon 
bean in the field were becoming mature. This undoubtedly corresponds 
to what Fenton and Hartzell called the spring flight. The first record 
of actual emergence from beans was on June 24 and 25 in the field and 
on June 25 in the insectary. 

Life history studies have revealed four distinct broods of these leaf 
hoppers during the season with one complete generation, a second 
almost complete, a partial third and a smaller partial fourth generation. 
The generations overlap greatly and there is no definite break in infesta- 
tion upon bean plants in the field at any particular time except when the 
beans begin to age and the hoppers consequently seek younger plants. 

Under field conditions during 1927 the first eggs were laid about 
May 25, and on November 1 eggs were still hatching. Adults and 
second, third and fourth instar nymphs were still present on rhubarb 
in the field on December 1 after a minimum temperature of 25°F had 
occurred. So long as temperature and other conditions remain favorable 
for development and activity, the adults of a given generation behave 
similarly to the adults of any other generation since they immediately 
mate and begin egg laying. When late adults of the first generation, 
adults of the second and early adults of the third generations were 
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mated on the same day, viable eggs were laid by each of these females 
at the same time. Experiments carried on with potato as a host plant 
indicate that the same conditions as regards incubation, preoviposition 
and the time required for development occur upon this plant as upon 
the bean. 

From the important economic standpoint the number of technical, 
completed generations is not as important to the farmer as is the ac- 
cumulated number of hoppers in the field, owing to this rapid develop- 
ment and reproduction of overlapping broods. For this reason the 
economic status of the individual female depends entirely upon her 
seasonal occurrence and her consequent ability to further reproduce 
during the season rather than upon the generation to which she may 
belong. 

PREOVIPOSITION 

Other scientific factors enter into the economic consideration of the 
insect in the field. All records of preoviposition previously reported or 
published were based upon records of small numbers of adults and 
showed preoviposition periods of from 20 to 30 days. 

During the seasons of 1926 and 1927 ninety pairs of Empoasca fabae, 
reared from all generations, were observed to determine the preovi- 
position period. Forty pairs were observed in 1926 with an average 
preoviposition period of 6.2 days. Fifty pairs under observation in 1927 
gave 6.1 days as the average preoviposition period. This includes all 
of the longer records and several minimum records of four days. The 
adults of the first seasonal brood in 1927 showed an average preovi- 
position period of 4.9 days, the adults of the second brood an average 
of 6.4 days and the adults of the third brood an average of 6.9 days. 


INCUBATION 

From data of these two seasons the incubation period is shown to 
vary considerably, but there is a surprisingly definite correlation between 
temperature and the number of days required for hatching. For 1,940 
observations on incubation in 1926, the minimum incubation period 
was 7 days, the maximum, during the coldest period in autumn, was 
19 days, with an average for the 1,940 observations of 9.9 days. The 
average incubation period for the important growing season during 
June, July and August is less than 9 days. 


NYMPHAL DEVELOPMENT 


Under normal summer conditions the nymphal development is very 
rapid. For the first and second broods in 1926 the average number of 
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days from hatching to the adult stage was slightly over 12. For the 
third brood the number was 14.4 days while the fourth brood required 
22 days from hatching to maturity in 1926. 

On the basis of these figures it may be seen that during June, July 
and August it normally requires slightly less than a month on the 
average, from the time an adult emerges until its first progeny has 
reached the adult stage. 

MATING 


All observations which have been made to date tend to prove that 
mating is necessary for the production of fertile eggs. Mating normally 
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Fig. 15. Dotted lines indicate duration of egg stage, dash lines indicate nymphal 
stage and solid lines the adult stage for the various seasonal generations. 


takes place within two or three days after emergence and one fertiliza- 
tion is sufficient for the normal life of a female. Apparently additional 
fertilization, where the male is retained with the female, does not 
affect the numbers of eggs produced. 


LONGEVITY 


No records are available for the length of life of an adult in the field. 
Under cage conditions the average longevity was 30 or 40 days while 
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much longer records have been obtained. During the season of 1927 
one female which had apparently overwintered was collected in the field 
on May 25 and died on August 25, living in captivity for 92 days and 
producing 198 fertile eggs during this period. This female was not 
mated in captivity. A female reared to the adult stage on June 29 
was mated and lived until September 28, or 91 days, producing at 
least 216 fertile eggs. This record was not complete as a few plants 
which apparently contained fertile eggs died, and the eggs did not hatch. 


INDIVIDUAL EGG REcoRDS 


It is practically impossible to determine the total number of eggs 
deposited and the percentage which hatch, in view of the fact that these 
are inserted in plant tissues and will not hatch if dissected out. Observa- 
tions for rather long periods upon a large number of females indicate 
that there is a wide variation in the number of eggs deposited by indi- 
viduals. The great majority show an average of two or three eggs per 
day. The highest record was obtained from a female which laid 226 
eggs in 47 days, giving an average of 4.8 eggs per day. 


CONTROL 

A large variety of insecticides have been given comparative tests in 
plot work during the past two seasons. A number of these were of little 
or no value as controls. Such materials as a commercial white oil 
emulsion 2°%, a cocoanut fatty acid emulsion, a commercial derris 
product 1-250, and the fluosilicates in either wet or dry form, proved 
unsatisfactory. Even nicotine at a dilution of 1 to 800, in combination 
with soap or oil did not give sufficient control to warrant its recommenda- 
tion. The standard sprays of Bordeaux 3-6-50 and 4-6-50 proved 
satisfactory for the control of the leafhopper but it is still doubtful if 
this material can be used upon the bean plant under varied conditions 
without causing foliage injury, especially when lead arsenate is added. 
Although other factors entered into the experiment, preliminary tests 
with monohydrated copper dust gave very promising results. 

As a dust most satisfactory results were obtained by applications of 
a 40 to 50°) calcium cyanide and no chemical injury has been noted 
to date. As a spray the most satisfactory results were obtained both 
seasons by the use of pyrethrum extracts. In certain forms and dilutions 
these extracts paralyze both adults and immature leafhoppers within 
afew seconds. No other treatment, either spray or dust, was found which 
killed adults as did this material. Although the insect sometimes lived 
for several hours it did not regain control of its locomotive appendages 
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and consequently, from the economic point of view, was as good as 
dead. The oleo resin of pyrethrum extract which has been used for the 
Japanese beetle has proven very satisfactory and can be used for the 
leafhopper at dilutions as high as 1 to 300. On plots thus treated no 
nymphs could be found upon examination 1 hour and 24 hours after- 
wards while the adjoining check plots showed an average of more than 
50 to the plant. This material is apparently not of economic value as 
an ovicide. Pyrethrum extract combined with a commercial miscible 
oil gave practically the same results and proved to be a much cheaper 


spray. 





Mr. S. Marcovitcu: I would like to ask if he tried sulphur. 
Mr. D. M. De Lone: Not for the leaf hopper control. 


Mr. ALBERT HARTZELL: Some recent experiments with this species 
under controlled temperature and humidity conditions indicate that 
the length of time it takes to complete a generation varies greatly with 
the temperature used. For example, at a constant temperature of 78 
degrees Fahrenheit and a relative humidity of 80 per cent, the period 
from egg to adult may be reduced to 18 days. This response to slight 
changes in temperature may explain in a measure the conflicting 
reports in the literature. 


CHAIRMAN G. M. BentLey: The next paper is by F. W. Poos and 
H. S. Peters. 


INVESTIGATION OF THE POTATO TUBERWORM, 
PHTHORIMAEAE OPERCULELLA ZELL., IN 
VIRGINIA DURING 1926 AND 1927 
By F. W. Poos and H. S. Peters, Virginia Truck Experiment Station, 
Norfolk, Va. 


(Withdrawn for publication elsewhere.) 





CHAIRMAN G. M. BENTLEY: We will now take up a paper by A. C. 
Morgan and S. C. Lyon. 
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NOTES ON AMYL SALICYLATE AS AN ATTRAHENT TO 
THE TOBACCO HORNWORM MOTH 


By A. C. MorGan and S. C. Lyon, Clarksville, Tenn. 


ABSTRACT 

Amy] salicylate incites a decided feeding response in tobacco hornworm moths, 
(Phlegethontius carolina), inducing a natural attraction to artificial flowers. Large 
numbers of tobacco moths and other Sphingidae were caught in traps baited with 
amy] salicylate. Amyl benzoate is also very attractive. 

For a number of years experimental work has been undertaken at the 
Clarksville, Tennessee, Laboratory of the Bureau of Entomology, 
U. S. Department of Agriculture, in an attempt to discover a chemical 
attractive to the tobacco hornworm moth. Previous to the season 1925, 
efforts were made to obtain the odorous principle of the Jimson weed 
flower, a preferred source of food of the moths, by distillation, extraction, 
and other methods, but with little or no success. During the summer of 
1925 this work was continued, using an enfluerage process, but with 
only slightly successful results. In the meanwhile additional chemical 
substances were tested to discover an artificial substitute for the natural 
fragrance of the flower. Over forty aromatic oils and etherial salts that 
seemed to offer possibilities as judged by human standards were succes- 
sively tested. Among these substances benzyl benzoate was the first to 
produce a mildly posititive reaction. Finally, amyl salicylate was 
observed to induce a pronounced feeding response on the part of the 
moths. 

The preliminary laboratory experiments were conducted in an 
especially designed cage which induced a reasonably normal activity 
of the moths. Substances to be tested were supplied in various ways 
and the reactions of the moths during the active period of the early 
night were observed. In noting the responses of the moths to the 
substances tried, no visit of the moth to a baited or check station was 
counted unless the moth actually hovered over the apparatus or circled 
around it, obviously in an effort to locate food material. Frequently, 
in such a response, the tongue was observed to be unrolled, and if a 
petri dish containing sugar sweetened water was included in the set up, 
actual feeding for a period of time often resulted. The next step was 
the construction of an artificial Jimson weed plant bearing paper 
blossoms. Under actual testing conditions each of the artificial blossoms 
was touched with a cotton swab saturated with amyl salicylate. The 
artificial plant was exposed in the open field and the result was that 
more moths were attracted to it than to a greater number of natural 
blossoms in a nearby patch of Jimson weed. 
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During the season of 1926 efforts were made to design effective traps 
for hornworm moths to be used in connection with the attrahent. In 
all, about fifteen different types and sizes of cages were made and tested. 
In general, most of the traps were a modified type of house-fly trap 
built on a large scale, using wire screen over light framing. In some, 
access could be had from all four sides; in others, from only one or two 
sides. In all cases, exit from the traps was prevented by a baffle screen 
just within and above the entrance. In baiting the traps, strips of 
black cloth were used to avoid any possible reaction of the moths to 
color. These cloths were greased with benzoated lard before being 
impregnated with amyl salicylate in order that the odor would be 
slowly released. The treated cloths were suspended on wires opposite 
the entrance, which was usually near the bottom of the trap. Small 
funnels painted white were used to simulate Jimson weed blossoms. 

In the field tests eight locations were selected for the traps and the 
catch was recorded daily. Seven of these tests were individual traps 
and were placed at intervals of about one mile to avoid interference. 
The eighth location was a 16-acre tobacco field, in and around which 
were placed six baited traps. The seasonal catch of tobacco moths at 
the different single-trap stations was as follows: 267, 729, 726, 895, 887, 
925, 389. A total of 2,194 moths were taken at the six-trap station in 
the tobacco field. The catch of moths in the 16-acre tobacco field 
contained enough newly emerged females to have deposited an average 
of 8.5 eggs to the plant under normal oviposition conditions. The 
infestation of the trapped field, however, averaged only 2.63 eggs and 
worms per plant, while the surrounding check fields averaged 6.67 
eggs and worms per plant. In 1926 this field experiment was repeated 
on the same farm, using eight traps on 8 acres. In this experience the 
funnels simulating Jimson weed blossoms were omitted, and the odor 
was distributed from a lamp wick immersed in a vial of amy] salicylate. 
The infestation of the trapped field from July 29 to September | averaged 
4.1 eggs and worms per plant, while the check field averaged 6.3 eggs 
and worms per plant. A number of female moths sufficient to have 
deposited 8.1 eggs per plant were caught in the trapped field. 

Sixteen species of Sphingidae were caught in the traps in addition to 
the two species frequenting tobacco. Only two non-tobacco feeding 
species, X ylophanes tersa Linn. and Celerio lineata Fabr., were caught 
in numbers. 

It might be of interest to record here that in a series of preliminary 
field experiments where amyl benzoate was substituted for amyl sali- 
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cylate, the indications were that this chemical would prove even more 
attractive to the tobacco hornworm moths than the amy] salicylate. 





CHAIRMAN G. M. BENTLEY: The next paper is by L. Haseman. 


TARNISHED PLANT BUG INJURY TO STRAWBERRIES 
By L. HAseMAN, University of Missouri, Columbia, Mo. 
ABSTRACT 

Following the severe freeze in the spring of 1927 the late crop of blossoms and 
developing strawberries in several fields in Southwes’ Mi s-uri suffered severely 
from the tarnished plant bug, Lygus pratensis. In some fields the entire crop was 
aloss. The first brood of devel»: ing nymphs caused the damage before May 10. 
To prevent similar damage the grower is advised to keep weeds cut during the 
summer and fall, burn over wi:ter harbors, make sure the winter mulch does rot 
harbor the bugs, and if adul's appear on the crop early in the spring drive them 
out or destroy the young nymphs with nicoti.e spray or dust. 

Last spring the strawberry growing section in Southwest Missouri 
experienced a very severe frost after strawberries had begun to bloom. 
Which gave the crop a set-back, though as records of sales showed 
later it did not seriously affect the value of the crop. As a result of 
the frost the berry crop came largely from late blossoms. In some 
fields, associated with the set-back appeared the most severe injury 
the writer has ever known the tarnished plant bug to cause. In some 
fields visited on May 10, practically one hundred per cent of the crop 
was destroyed by the bugs. The growers had just begun to pick and 
on the worst infested fields there were not enough berries to pay to go 
over them. Only an occasional berry from early blossoms which the 
frost missed seemed to have escaped the bugs. 

NATURE OF INJuRY. The usual injury to berries results in what the 
grower calls “‘buttoning’’ and every year more or less of this occurs. 
In these fields every berry in the clusters was affected. In place of 
simply stunting the tip of the berries the entire berry was blighted. 
When affected their growth stopped and they had a dead woody texture. 
The pest confined its feeding to the berries as the foliage and crowns 
were perfectly normal. 

Nympus Cavusep Injury. As a rule where the tarnished plant bug 
injures a plant it is due to the feeding of the adults. The stop-back 
injury to nursery stock is the work of the adults and the usual “‘button- 
ing’’ of strawberries is largely their work. In this case, however, adults 
were very scarce while half a dozen half-grown nymphs were present on 
some clusters of berries. The blighting effect was done between May 1 
and May 10 and was undoubtedly caused largely by the early brood of 
nymphs. 
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INJURY WorsE IN Some Fietps. As shown in the writer’s earlier 
study of the tarnished plant bug as a pest of nursery stock, the pest 
spends the winter as the adult in various favorable harbors, and is 
attracted largely to the blossoms of weeds and other plants for ovi- 
positing. In the same neighborhood some fields of berries were an 
almost complete loss while others showed but little injury. The worst 
infested field was near a hedge row with meadow on two sides and the 
patch was heavily mulched with straw. Some of the adults probably 
passed the winter in the mulch but undoubtedly the hedge was the 
principal harbor. The strawberries proved to be the most attractive 
available vegetation and with their late crop of blossoms as an added 
attraction for oviposition, the bugs flocked to the nearest patches for 
feeding and breeding. 

This is not the first year that the pest has done such serious damage 
in this part of the strawberry belt, but it was the writer’s first oppor- 
tunity of seeing a complete loss of crop by the pest. 


ConTROL MEASURES PossiBLE. The most practical control measure 
for this pest under ordinary conditions is the destruction of all favorable 
blooming weeds, such as Erigeron canadensis, wild asters, and similar 
plants during the late summer and fall to reduce breeding and the 
destructon of all favorable winter harbors. In the strawberry belt this 
is the grower’s first and most practical remedy. Along with this should 
be used a method of mulching which will not protect the pest during the 
winter. Where, in early spring, the adults appear in large numbers 
they can be driven with the wind when the mulch is drawn away from 
the berry rows. Anything that can be done to prevent the adults from 
ovipositing on the plants will help to save damage to the crop later. 

Where the pest succeeds in breeding in large numbers on the blossoms 
and young berries prompt applications of nicotine spray or dust, while 
expensive, may be used to help save the crop. The pest was unusually 
abundant in central Missouri on flowers during October and early 
November, and our strawberry growers may expect trouble again next 
spring unless they take steps to protect the crop. 





CHAIRMAN G. M. BENTLEY: I might say that among the nursery 
interests in Tennessee we find the setback to the peaches is frequently 
very bad from this insect. With the strawberry, which is of no small 
interest in Tennessee, we have not found any. To me, Mr. Haseman, 
the paper was very interesting because we will watch the Mississippi 
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Valley in Tennessee. It seems to me the conditions would be very 
similar. 

President R. W. Harned resumed the Chair. 

PRESIDENT R. W. HarnepD: The next paper is by W. E. Hinds and 
Herbert Spencer. 


INSECTICIDAL CONTROL FOR THE SUGARCANE BORER 
By W. E. Hinps and HERBERT SPENCER, Baton Rouge, Louisiana 


ABSTRACT 


The work of three seasons at the Louisiana Experiment Station has yielded con- 
sistent results showing that it is possible with a water-soluble dust like sodium 
silicofluoride to destroy at least half of the sugarcane borer larvae occurring on the 
exterior or burrowing through the interior of the stalks of corn or sugarcane which 
are the principal host plants of this species in Louisiana. With many of the more 
than fifty (50) materials tested thus far there has been a degree of burning of foliage 
of corn which is serious, but on cane which is much more resistant to chemical burn, 
a number of materials have been found safe and effective enough to justify extensive 
field applications which may at least supplement other measures in controlling this 


pest. 

During the past three seasons the entomologists of the Louisiana 
Experiment Station have been securing quite consistent and encouraging 
results from the use of dusts of sodium and some other silicofluorides 
(or as they are often called also fluosilicates) in controlling the sugarcane 
borer. This insect feeds for a time in the leaf-roll of its host plant then 
later bores into the stalk making usually three or more borings in the 
course of its development. It has not been found controllable by 
insecticidal applications of arsenicals. Therefore when it is found pos- 
sible to destroy quite regularly from forty (40) to over seventy (70%) 
per cent of the larval stages, without affecting seriously the growth of 
the cane or the yield of sugar, we consider the results “decidedly en- 
couraging.”’ 

In this work applications have been made by hand dusters and by 
mule-drawn, traction machines during the first half of the season before 
the cane exceeds six feet in height. During the latter part of the season 
it becomes impossible to get through the rows with any such machines 
and the dusting airplane has proven to be the only usable method. 
Treatments have been applied on several varieties of corn, sorghum, 
etc., and to many varieties of cane. From one to nine applications have 
been made on the same areas and the poundage in these applications 
has ranged from five up to fifty-two (52) pounds per acre. 

Mortality records are based upon the larval stage only as the effect 
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upon pupal and other stages cannot be expected to be an important 
factor in control. There is a small percentage of kill among pupae, 
but eggs appear to be practically unaffected, although further close work 
is needed to settle this point positively. It may prove to be fortunate 
that borer eggs are so little affected as thereby the very important 
Trichogramma egg parasites are also protected and emerge apparently 
without increase in the percentage of mortality which occurs naturally 
within the borer eggs. This incidental relationship to Trichogramma 
development is extremely important and affects greatly our general 
conclusions as to the value or advisability of any insecticidal applica- 
tions for borer control. 

In determining the net results from insecticide applications and also 
the best time for making any such applications, it is now evident that 
the percentage of borer eggs parasitized by Trichogramma should also 
be considered as it affects directly and probably even more than the 
insecticide may do, the total borer population developed in the field 
and subsequent injury to the cane. We believe that the insecticidal 
application made at the proper time and with the best materials known, 
constitutes a needed supplement to natural control. 

Trichogramma attack on borer eggs is negligible until the third 
generation of borers starts and then increases and becomes decidedly 
effective during the fourth and fifth borer generations. It would appear 
therefore that insecticidal applications may be especially important 
early in the season before parasite control becomes effective or at any 
time through the season when the Trichogramma infestation is below 
seventy-five (75) or eighty (80%) per cent. During the fall of 1927 
when this infestation ran often above ninety-five per cent (95%), dust 
applications appeared to be less helpful or advisable. _ 

During 1927 a number of manufacturers of silicofluoride materials 
cooperated with the Louisiana Experiment Station by preparing sample 
lots of new materials or mixtures of materials for our field testing work. 
More than fifty (50) different samples were thus prepared and tested 
first on corn and the best of them then applied to cane. Physical 
qualities, insecticidal efficiency and safety to foliage have been considered 
principally in comparison with the best materials previously used. In 
this work it has been found that the inclusion of 5% of hydrated lime 
has as much effect in reducing the burning of foliage as does 10% and 
the lower amount is advisable from the standpoint of securing somewhat 
greater insecticidal efficiency. There is a plain difference between cane 
varieties in their susceptibility to burning of foliage but practically no 
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danger of injuring the eyes of any variety. The most serious type of 
burn is seen in an irregular ‘‘splotched”’ or bleached appearance on the 
blade of matured leaves which is evidently due to the effect upon the 
chlorophyl. This does not occur often upon young cane or upon the 
most tender growing leaves. These are often called the “‘whorl” or 
“bud leaves” and occur at the top of the plant. These top leaves have 
greatest functional value in the growth of the plant. The leaves which 
show bleaching are those which have fully matured and have begun to 
break down. This stage of maturity of the leaf is accompanied by a 
loosening of the leaf-sheath from the stalk of the cane. In due time the 
lower leaves thus mature, loosen, and dry-up completely normally. 
Sodium silicofluoride applications appear to hasten this maturity and 
decomposition of cane leaves but do not check the growth of the cane 
in ordinary applications and with most varieties of cane. 

Rainfall of over one inch falling immediately after a dust application 
does not prevent the killing of nearly a normal fifty (50) to sixty (60%) 
per cent of the larvae present. Rainfall appears to hasten the killing 
effect which is more gradual and continues over a longer period when 
no rains occur. 

Natural mortality is undoubtedly heavy among newly hatched larvae. 
These first stage larvae are so small, die so quickly and disappear so 
nearly completely that they constitute a very minor fraction in the 
mortality records. Among the thousands of larval stages taken from 
undusted cane only from two (2) to four (4%) per cent have been 
found dead. This small percentage should be deducted from the 
total mortality records as recorded for dusting tests. 

Sodium silicofluoride has both contact and stomach poison effects. 
Few borer larvae, whether just hatched or fully grown, will survive to 
crawl more than eighteen (18) inches over a lightly dusted surface. 
Most of the larvae thus killed on the exterior will be lost off after a few 
days and never recorded in examinations. The “peak of mortality.” 
is usually reached in from five (5) to seven (7) days after dusting. 
The killing effect decreases gradually but continues for more than fifteen 
(15) days and in spite of rainfall totalling over three (3) inches mean- 
time. In examinations of dusted cane many fresh shallow burrows are 
found without larvae present and the natural inference is that many 
larvae are poisoned in such burrows which they then leave. Some of 
these larvae are probably among those which are found dead on the 
exterior of the stalks, and it is equally probable that others are lost off 
in the course of events through rains, winds, growth of the plant and 
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the process of cutting and handling the stalks which are examined. 
Fewer living larvae would be removed from the record in these ways. 
Even the records made in from five (5) to seven (7) days after dusting 
lose track of some of the first killed larvae and, obviously, cannot include 
the mortality which might occur during the next week or more if the 
stalks were left undistrubed. For these reasons especially it is certain 
that all records of mortality which can be secured are exceedingly con- 
servative and represent only a part of that which actually occurs in 
dusted fields. 

The percentage of mortality among borers is also influenced strongly 
by the poundage of dust applied. In 1926 work an average of records 
from applications of ten (10) pounds per acre showed a mortality of 
twenty-five (25%) per cent while eighteen (18) pounds per acre gave 
forty-two (42°%) per cent killed. 

The final records of the effects of poison applications are complicated 
further by the development of subsequent generations and by the ac- 
tivity of Trichogramma minutum which may destroy a large proportion 
of the borer eggs laid after the first of September. Five generations of 
borers were produced in 1926 and a partial sixth generation in 1927 in 
central Louisiana. The burrows made by larvae of all of these genera- 
tions accumulate in the stalks up to the time of harvest and must be 
counted together in the final records showing the percentage of joints 
bored. The final results of dusting were shown more clearly in 1926 
with a lighter borer attack and a lower percentage of egg parasitism 
and when the dust was applied about six (6) weeks before harvest than 
was the case in 1927. In 1926 work an average of dusted areas showed 
that twelve (12%) per cent of the joints had been bored while in care- 
fully chosen check areas the average was twenty-six (26°7) per cent. 

In treating cane fields with the material used thus far, we find that 
a plane of good capacity should treat on the average at least two 
hundred (200) acres per hour with twenty (20) pounds per acre. The 
“effective dust swath”’ width with most silicofluoride materials is about 
one hundred (100) ft. It is preferable to treat the cane while the foliage 
is dry but if necessary to work while the dew is heavy, the planes should 
fly higher to allow the dust cloud to spread more widely before it reaches 
the cane leaves. There is no danger of poisoning farm animals from the 
drift of dust onto foliage of forage crops or pastures. 

The work of the Louisiana Experiment Station in the insecticidal 
control of the sugarcane borer has given quite consistent and encourag- 
ing results during the past three seasons. 











February, '28] HINDS & SPENCER: SUGARCANE BORER CONTROL 197 


Improvements in materials seem possible and probable. Several of 
the new mixtures used in 1927 killed from forty (40) to over fifty (50%) 
per cent of all larval stages in an average of all examinations made for 
each dust. These examinations included stalks taken along the middle 
and an equal number taken from an outer edge of each dust swath: 
These lines or rows were marked at the time of dusting. Several 
examinations were made on each dusted area and ranged in most cases 
from the 4th to the 19th days after dusting. The figures therefore show 
an average of all percentages found for six (6) or eight (8) examinations 
made during a period of from two (2) to three (3) weeks time and not 
just what might occur when the “‘peak of mortality”. was reached. 

Insecticidal applications do not seem to affect unfavorably the de- 
velopment or activity of the Trichogramma egg parasite. In 1927 the 
work of this parasite was most effective from June to November in a 
cut of cane where laboratory bred Trichogrammas were colonized in 
June and where two applications of dust were made during the first 
weeks of August and September. This reached very nearly 98% of the 
borer eggs parasitized by September 20. There is no other important 
parasite of the borer in Louisiana. 

The killing of such stalk-boring caterpillars as the sugarcane borer 
has been proven possible and may in due time be found practicable and 
advisable along with the practice of other measures for the control of 
the sugarcane borer. 





Mr. N. F. Howarp: With how many applications did you seem to 
get the best results in using this for the cane borer? 


Mr. W. E. Hinps: It is hard to say. Some of our work started early 
in the season and continued as long as it was possible for us to run 
through the cane fields. That ran up to about the last of July. The 
heavier infestation comes during August as a rule. It increases rapidly 
at that time. Hitherto we have considered that application at about 
that time should have the greatest insecticidal efficiency. It looks now 
as though application in July followed by the high percentage of Tricho- 
gramma later in the season might be the best—possibly not more than 
two or three applications during the season. 

Mr. L. O. Howarp: Have you tried it on corn? 

Mr. W. E. Hinps: The burning of the silicofluoride on corn foliage 
is too severe to make it a practical field recommendation, but the 
killing in corn may range up to 65 or 70 per cent. 
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Mr. W. W. STan_ey: How many pounds per acre? 


Mr. W. E. Hinps: The best control results are usually 18 to 20 pounds. 
Below 10 pounds the percentage of kill is only about two-thirds what 
we get with the higher application. Oftentimes the larvae work up 
instead of down. Where it is working up and does not go down, we 
have very little chance. 


PRESIDENT R. W. HaRNeEpD: The next paper is by W. O. Hollister, 


INJECTION EXPERIMENTS FOR CONTROLLING INSECTS 
By W. O. HoLuister and H. L. Jacoss, The Davey Tree Expert Co., Kent, Ohio 


ABSTRACT 

This paper discusses the methods, apparatus and materials used in injection 
experiments in an attempt to control borers. Allusion is made to materials used in 
1926. Aloes, Aloin, Thymol and Acid fuchsin were used in 1927 with varying effects 
on the trees. As far as the borers were concerned, the results were all negative. 

In 1926 one hundred and eighty-four trees were injected with some 
twenty-eight difierent materials to determine if certain diseases and 
insects could be controlled by this method. The full procedure was 
discussed by Scherer in a paper read before the American Pathological 
Society at Philadelphia last December. An abstract appeared in Phyto- 
pathology Vol. 17, No. 12. 

This year these experiments were continued with the same two factors 
in mind. First, trying to find materials which are toxic to fungi or 
insects and second, materials which are toxic to the pest and not toxic 
to the tree. These two factors are, of course, always present when 
any new insecticide is under consideration. 

In 1926 all solutions were injected by a cumbersome system of 
gravity pressure by means of tanks suspended in the top of the tree 
or in the nearest available tree. This method necessitated much climb- 
ing and the tanks could not be watched carefully. 

This year all injections were made by pressure from a compressed air 
tank. A special portable brass tank was fitted up which permitted 
a pressure of from one to eighty pounds per square inch. A water gage 
of 100cc graduation permitted accurate readings of the amount of 
liquid used. Thick walled flexible rubber tubing which withstands 
fifty pounds pressure was used for nearly all of the injections. For 
special occasions a heavier hose was used. A special clamp was de- 
veloped for holding the connection to the trees. 

In making a connection for the injection a hole was bored in the 
tree from 2” to 4” deep. This permitted the liquid to be taken up by 
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the sapwood. The nipple is inserted in the hole, the air cleared from 
the tubing and the hole filled with the solution before the connection is 
tightened. This gives an unbroken column of solution from the tank 
to the sapwood. The pressure to use and the amount of materials can 
only be determined by experience. 

In 1926 Arsenic Trio ide, Bayer Compound, Black Leaf 40 and 
Strychnine Sulphate were used in white birch trees for bronze birch 
borers. These materials were used at various strengths with more or 
less injury to the trees and all results were negative as far as the borers 
were concerned. As high as two pounds of strychnine were injected 
into a 23 inch tree without injury to the tree or the borers. In all 
twenty-five pounds of this material were used in these experiments. 
Forty gallons of solution were injected into a tree in one afternoon. 
Strychnine sulphate was also used in an attempt to control the elm 
bark louse (Gossyparta spuria) but without effect. 

The materials used this year were four, Thymol, Acid fuchsin, Aloes 
and Aloin. Thymol, a powerful irritant, was used at a strength of 
1-1250 on July 25th. Investigation showed the presence of borers. 
One small 234 inch tree received 4600cc of thymol solution. On August 
Ist a few of the leaves showed injury. On September 21st bark was 
removed from the trunk and large live feeding borers were found. 

Acid fuchsin, an aniline dye, a germicide in medicine, was used be- 
cause it travelled so rapidly in chestnut and apple, spreading and color- 
ing the wood and leaves. Two grams were injected into a 5 inch tree 
until the leaves over the lower part of the tree showed a stain and there 
was color in the pith but none in the sapwood. On September 7th 
none of the stain showed in the leaves altho those which were stained 
when the injection was made were dead. Live feeding borers were 
found at the edge of the injection hole which had been stained by the 
dye. 

Aloin is refined from aloes, a crude vegetable drug, of which aloin 
is the active medicinal agent. It is very bitter and is used as a cathartic. 
The strength of solutions used were 1—1000, 1-200 and 1-150. One 
to one hundred fifty is nearly a saturated solution. Most of these trees 
were first injected during April and May before the beetles emerged 
and the new brood of larvae started feeding. In July, after the brood 
had started feeding, fifteen of these trees were given a second injection 
of the same material. 

All but a few of these trees were known to be definitely infested by 
the Bronze Birch Borer. Examinations were made from time to time 
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throughout the summer and fall. At one time small slits of bark were 
removed from trunks of a number of trees. Another time all the bark 
would be removed from one trunk for examination. These examinations 
showed consistently live, feeding, growing borers and badly channeled 
sapwood in the injected trees. In places borers were found feeding in 
the brownish streak, just above the injection hole, made by the ascend- 
ing solution. In other places the borers had eaten entirely around 
the trunk of heavily injected trees. One tree 1% inches in diameter 
was given six and one-third grams of aloin in May and another 2 grams 
in July. Nineteen days after the last injection 25 live borers were 
found feeding between the bark and sapwood on a space two feet 
long, which extended entirely around the trunk. 

Those trees ranged from 1% inches to nearly 2 feet in diameter, 
Comparatively large amounts of aloin were injected. In the larger 
trees as much as 200 grams were given at each of the injections. As 
aloin is intensely bitter this amount, if well distributed, should change 
the taste of wood in quite a large tree. 

The aloes solution was prepared by agitating one part of powdered 
Curacao Aloes in ten parts of hot distilled water and then filtering out 
the undissolved residue. 

Six trees, (previously given an aloin injection) were given an injection 
of aloes solution. The method followed closely that described by Dr. 
Pierson of Maine in his note on the cure of borers by aloes injection. 
Seven-sixteenth-inch holes, 2 inches deep, were made at intervals of 
3 to 4 inches along the circumference and filled with the solution. The 
holes were sealed with a tightly driven cork whereas Pierson reported 
that he sealed the holes with paraffin. 

The trees were examined at various times from a few days to two 
months after the injection. Except one large tree, from which only a 
small amount of bark was removed, numerous borers were found not 
far from the injection holes. 

This is a brief resume of our second year of injection experimentation. 
The results, so far, are all negative. It should be possible to control 
both insects and disease by the injection of some material into the tree. 
Perhaps we have not located the correct material or the correct method 
but thru consistent and persistent work we hope in time to get the 
desired results. 





Mr. W. S. Assotrt: I should just like to say I am very glad to see 
the negative results brought forward in this line of work. So often the 
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negative results are completely buried and the other entomologists 
never hear about them. If more of the entomologists would publish 
the negative results it would greatly assist the insecticide workers who 
are trying to enforce the insecticide law. 


Mr. W. O. Ho.tister: That is the way we have felt, that people 
should know what has been done and know that so far as we are con- 
cerned it is not possible as yet to control either insects or disease by 
injection, but we are going to keep it up a year or two longer and see 
what results we get. 

Mr. L. O. Howarp: Do you know whether Professor Lipman of the 
University of California has followed out his work in that respect? 

Mr. W. O. HoLuister: We have had correspondence with him and 
we have changed our method from what he was using. I think he was 
using the tank method, the hose, what we used last year. This year, 
with the pressure we can control the amount much better, whereas 
before the tanks were high in the tree and hard to look after. 

Mr. L. O. Howarp: Do you know if he has continued his work? 

Mr. W. O. Hot.ister: I don’t know whether he is still working on 
it or not. I know we followed his work. 

PRESIDENT R. W. HarRNeED: The next paper is by W. C. O’Kane. 


A POWER-DRIVEN GRASSHOPPER CATCHER 
By W. C. O'Kane, Durham, N. H. 
ABSTRACT 
A frame 14 feet long and 2 feet high, carrying a burlap bag of samelengthand 
height, and 4 feet deep, was suspended in front of a Ford chassis so that the lower 
edge of the frame touched the ground. Driven back and forth across fields the bag 
caught small grasshoppers by the bushel and stopped a serious infestation. 


In the summer of 1927 there was a local outbreak of grasshoppers in 
a river valley in central New Hampshire. The species concerned were 
largely Melanoplus femur-rubrum, with some M. bivittatus. The out- 
break was confined largely to one farm surrounded by hills. 

I learned of it while hoppers were still quite small and found on 
inquiry that there had been real trouble the year before on the same 
farm. <A standard grasshopper mash with amyl acetate was prescribed 
and was used on part of the farm, with reasonable success. 

However, the owner, a young and energetic chap, wanted more visible 
results. He set about securing these in his own way. 

His stock of machinery on the place included a Ford chassis, minus 
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any superstructure except a small store-box. In the frame on each side 
near the front end he bored a quarter-inch hole. A bolt through each 
hole fastened a two-by-four on each side, the front of which stuck out in 
line with the frame about eight feet. The back end of each two-by-four 
continued for fifteen inches or so beyond the bolt hole and was thereupon 
engaged by a coil spring, both above and below. The springs were 
abstracted from an old Ford seat. Thus the two-by-four could move 
up and down on the bolt as a pivot and had a certain freedom of motion. 

From the front end of the two-by-fours was suspended horizontally 
a long rectangular frame made of one-by-two-inch stock. This frame 
was about fourteen feet long and twenty-four inches wide. It was 
hinged to the two-by-fours in such fashion that it could swing back 
underneath them to an angle of 45° or could be swung around until it 
rested on top of them. The bottom of the frame was weighted with 
sheet lead so that it would just clear the ground. 

To the edge of the frame was tacked a burlap bag as long and as wide 
as the fame itself and about four feet deep. 

Thus equipped the inventor cranked up and started out, running his 
hopper catcher back and forth across his field. He told me that he 
could easily make thirty miles an hour. This may have been an ex- 
aggeration, but he certainly could cover a field pretty rapidly. The 
bottom of the frame swept the grass, touching the ground lightly as it 
went. When the inventor had collected a good lot of hoppers he 
turned the frame on top of the two-by-fours thereby taking a fold 
in the bag, drove to the barn, shook the hoppers down to one end of 
the bag and dumped them out in a ten-gallon can. 

He said that in the course of four or five evenings, running his hopper 
catcher an hour or two each evening, he cleaned up the place. He buried 
twelve and a half bushels of small hoppers, which averaged about a 
quarter-inch long. 





Mr. L. O. Howarp: Was it in the valley where they had most of the 
trouble’ 


Mr. W. C. O Kane: No. 
Mr. SAMUEL Howarp: Have you a slide on that? 
Mr. W. C. O’Kane: No. 


ADJOURNMENT: 4:05 o'clock. 
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PRECIPITATION AS A FACTOR IN THE EMERGENCE OF 
EPILACHNA CORRUPTA FROM HIBERNATION 


By J. R. DouGtass, Bureau of Entomology, U. S. Department of Agriculture 


ABSTRACT 


Three years’ study of the emergence of the Mexican bean beetle (Epilachna 
corrupta Muls.) from hibernation show that there is a definite relation between 
precipitation and the emergence of the beetle and that the percentage emerging is 
influenced directly by the temperature during the period of rainfall. It is also ap- 
parent that heat alone is not sufficient stimulus to produce emergence, as no beetles 
emerged on some of the hottest days during the season, and that the period of 
emergence is governed by a combination of the two factors. Emergence rarely 
occurs when the mean temperature is below 55°F., and reaches its maximum at a 
mean temperature of 58° to 69°F. Beetles in hibernation respond to the effect of 
artificial precipitation during the emerging season. 


METHOD OF INVESTIGATION 


The emergence of the Mexican bean beetle from artificial and natural 
hibernation during the past thrée seasons has been studied, and some 
of the data obtained are given herewith. The experiments were carried 
on in Torrance County, New Mexico, at and 17 miles west of Estancia. 
The hibernation cages used during these investigations were constructed 
out of 2 x 4 inch lumber, and measured 4 feet wide, 6 feet long and 3% 
to 4 feet high; they were covered with 14-mesh screen wire, and had 
removable tops. The tops were removed after the beetles had become 
dormant and were replaced before activity was manifested. In this 
manner conditions approximating, as nearly as possible, those prevailing 
under natural hibernation were obtained. 

Cages Nos. 5, 6, 7 and 11 were located in the yellow-pine (Pinus 
ponderosa) region that covers the higher rolling hills along the foot 
of the \’anzano Mountains. Cage No. 8 was located in the pinyon 
(Pinus edulis) formation that covers the intermediate forest region 
between the cedar (Juniperus monsperma) community, which clothes 
the lower rolling foothills that border the valley on the west, and 
the yellow-pine forest zone. Cage No. 10 was located in the short-grass 
or semi-desert formation of the Estancia Valley. 

Cage No. 6, located at 7,000 feet elevation, has been in operation 
three years, oak leaves and pine needles having been used as the hiber- 
nation material. Cage No. 5, at an elevation of 7,050 feet, has been 
in use two seasons and the hibernation material has consisted of a com- 
bination of oak leaves and pine needles. Both cages are located on 
the south side of Tajique Canyon just below the first rim rock and are 
well protected. The following four cages have been in operation only one 
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year: Cage No. 7, at an altitude of 6,975 feet, was located at the base of a 
steep hill or bluff, 30 feet from the canyon stream, with a northernly 
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Fig. 16.—Mexican bean beetle: Graph Showing Emergence from Cages Nos. 
5,6 and 11, located in the yellow-pine forest zone, the beetle’s natural 
hibernation quarters, during the emergence season of 1926. 
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exposure, where it would receive a large amount of moisture. The hiber- 
nation quarters consisted of pine needles and oak leaves. Cage No. 8 
was located on the north side of a gentle rolling hill at an elevation 
of 6,800 feet in the juniper and nut-pine region, with pinyon needles 
as the hibernation material. Cage No. 10 was located out of the hiber- 
nation zone at an altitude of 6,100 feet, near the laboratory, in a suitable 
place where it would receive the maximum amount of snow without 
blowing; oak leaves, pine needles and bean vines were used as the hiber- 
nation material. Cage No. 11 was located at an elevation of 7,050 feet 
on the east side of a steep hill covered with large yellow pines, where 
the turf was heavy; pine needles were the hibernation material employed. 

During the hibernation season of 1923-24, 5,540 beetles were placed 
in cage No. 6; in both 1924-25 and 1925-26 winters, 5,000 insects were 
used in this cage. In cage No. 5, 1,296 beetles were introduced during 
the fall of 1924 and 5,000 adults in 1925. During the fall of 1925, the 
following numbers of beetles were placed in the different cages: cage 
No. 7, 10,000; cage No. 8, 2,500; cage No. 10, 2,500; and cage No. 11, 
1,500. 

Beetles used during the hibernation season of 1923-24 were collected 
in irrigated gardens in the Estancia Valley. Adults for the season 
of 1924-25 were collected both in the foothill region of the Estancia 
Valley and in the Rio Grande River Valley, between Belen and Los 
Lunas, New Mexico. Insects hibernated in 1925-26 were collected 
in the irrigated area near Hoehne, Colorado, and in the Rio Grande 
River Valley, north of Albuquerque, New Mexico. 

The temperatures given in Figure No. 16, and in Tables 1 to 3 in- 
clusive, also for cages Nos. 5 and 6 in Table 5, are compiled from the 
meteorological records of cooperative observers. This station is located 
near Tajique, New Mexico, at an elevation of 7,100 feet, latitude 24° 
48’, longitude 106° 18’, three miles northeast of the foothill experiments. 
The locations of the weather station and of the Tajique Canyon cages 
are very similar in regard to exposure, topography, drainage and en- 
vironment. The precipitation data for the emergence seasons 1924 
and 1925 were obtained from the same source. During the emergence 
season of 1926, rain gauges were established in close proximity to the 
different cages in order that more accurate data might be obtained. 
The meteorological data given in Table 4 and for cage No. 10 in Table 5 
are those recorded by the writer at the laboratory 10 feet from the cage. 

Observations of the foothill cages were made as often as time and 
conditions would allow, generally daily or at least every other day. 
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The cage located at the laboratory was observed daily. After emer- 
gence became general the active beetles were removed from the cages on 
days that an examination was made and the numbers thus removed were 
used in computing the percentages given in the tables. 


EMERGENCE FROM ARTIFICIAL HIBERNATION 


During the season of 1924 the first beetle emerged from cage No. 6 at 
7,000 feet elevation on May 23 and emergence continued at irregular 
intervals until July 30. The emergence period for this season extended 
over a period of 68 days, as summarized in Table 1. The greatest 
number appeared over a rainy period of four days from July 1 to 4, 
inclusive, when 737 out of 1,304 beetles or 56.52 per cent emerged. It 
will be noted from a glance at Table 1, that 50.6°F. is the lowest average 
mean temperature at which emergence occurred and that this was 
during a period of precipitation. Table 1 shows that 176 and 123 
beetles emerged during the periods ending June 9 and 23, respectively, 
without precipitation, but as the rain gauge was located three miles 
from the cage local showers could have occurred without being re- 


corded. 


TABLE 1. EMERGENCE FORM HIBERNATION IN CAGE No. 6, AT 7,000 FEET 
ELEVATION DuRING 1924 


Weekly Period Average Mean Temperature Precipitation Number of Peetles 


Ending For Period (°F.) (Inches) Emerging 
May 26........ 56.8 0.00 3 
ne Eakecees a 50.5 56* 35 
eee 61.5 00 176 
Be a ern ed 65.7 .20 62 
re 65.5 .00 123 
RE 66.4 A2 91 
Me. Mewksd ses 60.4 1.31 737 
ee 63.8 26 65 
RN Se 65.6 75 21 
_ Ve 60.2 2.91 1 
a ee 62.3 .29 1 


*0.08 inch snow May 28. 


The first beetle to emerge in 1925 was on April 12, in cage No. 6 at 
7,000 feet elevation, but it reentered the hibernation material by April 
14. The next beetle to emerge was on May 17 and emergence continued 
intermittently until August 1. The emergence period extended over a 
period of 76 days, with two distinct peaks of intense emergence, as 
shown in Table 2. The first peak centered on June 22 and the second on 
July 5. The heaviest emergence took place from July 2, to 6 inclusive, 
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TABLE 2. EMERGENCE FROM HIBERNATION IN CAGE No. 5 at 7,050 FEET 
ELEVATION AND CAGE No. 6 At 7,000 Feet ELEVATION DurRInG 1925 


Weekly Period Average Mean Temperature Precipitation Number of Beetles 


Ending For Period (°F.) (Inches) Emerging 
Cage No. 5 Cage No. 6 

May 19....... 54.7 00 0 5 
ee 59.0 T 0 1 

June 2....... 56.7 08 1 3 
See 57.9 00 1 1 
Tae 62.5 02 64* 1 
ides 62.6 43 14 57 
ae 60.6 .03 4 1 

Mt Wessness 63.3 54 34 235 
Daearan ws 65.9 05 11 40 
ee 70.2 19 1 6 

Ss 63.5 1.66 0 11 

Aug. 4 59.4 86 0 7 


*1% inches artificial precipitation June 10. 


when during a period of five days 234 out of 363 beetles or 64.46 per 
cent emerged from cage No. 6. In cage Nod. 5 at 7,050 feet elevation 
the greatest number of beetles emerged June 10, when within a period of 
five hours, during an experiment in which water approximating 1% 
inches of precipitation was sprayed into the ca’ e, 64 beetles or 49.23 
per cent emerged. Under natural conditions 51.51 per cent of the re- 


TABLE 3. EMERGENCE FROM HIBERNATION IN CAGE No. 5 At 7,050 FEET 
ELEVATION, CAGE No. 6 at 7,000 Feet, CAGE No. 7 at 6,975 FEEt, 
CaGE No. 8 at 6,800 FEET AND CAGE No. 11 at 7,050 FEEt 

DuRING 1926 


Weekly Average Precipitation Number of Beetles Emerging 
Period Mean Temperature (Inches) Cage Cage Cage Cage Cage 
Ending For Period (°F.) No. 5 No. 6 No. 7 No. 8 No. 11 

May 5..... 48.8 48 0 1 2 0 1 

ee 42.8 64 0 0 0 0 0 

eee 52.0 01 l 5 0 0 0 

ihe s% 56.8 5d 12 41 3 0 8 

june 2.... 55.1 71 17 30 10 0 0 

es 59.1 29 8O 57 17 0 12 

16 . 59.9 Al 205 186 7 1 86 

23 59.9 20 95 150 3 8 32 

ee 63.9 22 391 548 7 19 46 

a Dine. 62.3 26 254 597 37 27 77 

| ae 60.4 30 47 = 166 14 11 43 

21 : 63.7 T 1 17 13 0 4 

. oe 60.6 1.70 9 14 64 1 30 


Aug. 4..... 63.6 06 0 0 6 0 0 
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maining beetles emerged during a period of three days from July 4 to 
6, inclusive. Table 2 shows similar emergence in the two cages and 
that the peaks of emergence and of precipitation occur together. The 
effect of precipitation as the stimulus influencing emergence is best 
illustrated by the data for the weekly period ending June 16. The 
greatest emergence in cage No. 5 was during the artificial precipitation,’ 
when 64 insects issued, as compared to one adult emerged in cage No. 6 
during the period. 

The first emergence in the foothills during the season of 1926 was on 
April 8, when five adults were found on the screen in cage No.7. These 
beetles later reentered the hibernation material. Permanent emergence 
occurred on May 2 and continued irregularly until July 30. This 
emergence period extended over 89 days and was very general and 
intensive for several weeks in the yellow-pine forest zone. The greatest 
number emerged from cage No. 6 at 7,000 feet elevation from June 27 
to July 8, inclusive, when during a period of 12 days 1,171 out of 1,812 
beetles or 64.62 per cent emerged. During the same period 645 beetles 
out of 1,112 or 58 per cent emerged in cage No. 5 at 7,050 feet elevation. 
From cage No. 7 the heaviest emergence took place from July 22 to 27, 
inclusive, when 64 beetles emerged or 34.97 per cent in a period of six 
days. In cage No. 8 the peak of emergence occurred in a period of 
five days from July 3 to 7, inclusive, when 27 beetles or 38.57 per cent 
emerged. The greatest emergence from cage No. 11 occurred on June 
11 when 69 beetles or 20.35 per cent emerged. Table 3 shows that 
the periods and peaks of emergence from cage hibernation in the same 
: canyon within two miles varies under varying circumstances, depending 





TABLE 4. EMERGENCE FROM HIBERNATION IN CAGE No. 10 at 6,100 FEET 
ELEVATION DuRING 1926 


Weekly Period Average Mean Temperature Precipitation Number of Beetles 








Ending For Period (°F.) (Inches) Emerging 
May 5....... 52.2 0.74 15 
{ ae 49.8 01 0 
+ a 55.4 02 104 
; ae 62.8 38 37 
June 2....... 58.4 S8* 49 
| Bibsccs. 63.8 22 40 
Af ee 66.2 39** 40 
f Pieaows 65.8 02 33 
h Ne 69.1 T 41 
1 (A Serer 67.8 1.04 182 
q Ee 64.6 06 7 


*Hail. **0.30 inch hail. 
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upon local conditions, but under natural conditions it is doubtful if 
beetles in search of hibernation quarters would attempt to hibernate in 
locations approximating conditions found in cages 7 and 8. 

Active beetles appeared in cage No. 10 at 6,100 feet elevation on 
April 9, when 15 beetles were noted crawling over the hibernation 
material during a rain and sleet storm, but later in the day they re- 
entered the material. This appearing and disappearing continued with 
every period of precipitation until May 5; after that time no beetles 
emerged until the 15th, when two beetles appeared very active, as 
the temperature on top of the hibernation material was 104°F. May 
16, 99 beetles or 18.16 per cent emerged within two hours during a 
slight sprinkle of rain with an average temperature of 74°F. for the 
period. From July 4 to 6, inclusive, 154 beetles or 28.26 per cent 
emerged in a period of three days in which 0.72 inch of rain fell. The last 
beetle emerged in this cage on July 14, as shown in Table 4. 

Figure 15 shows the daily emergence from hibernation during 1926 in 
cages Nos. 5, 6 and 11, which were located in the yellow-pine forest 
zone. The location of these cages represents a typical cross section 
of the natural hibernation quarters. The emergence from these cages is 
summarized in Table 3. It will be noted that the rates of emergence 
from these three cages are very similar and that in general they respond 
together to the stimulus effecting emergence. The effect of the combi- 
nation factors, temperature and precipitation, is best illustrated by the 
data given in Figure 15, which show a definite relation between rainfall 
and emergence and that the intensity of emergence is governed by 
the temperature. The indications are that-rainfall starts the emergence 
and the prevailing temperature during the period of precipitation or 
just following it isthe accelerator. Figure 15 shows that three beetles 
emerged when the mean temperature was below 50°F., and that 79 
beetles issued at temperatures between 50° and 55°F. No major emer- 
gence occurred on days in which the mean temperature was below 57°F. 
The greatest number of beetles emerged on days when precipitation 
occurred and decreased as the hibernation material dried out. At 
50.5°F., it required 0.66 inch of precipitation to influence 28 beetles to 
emerge. Then at 60.5°F., 0.18 inch of rain brought out 263 beetles. 
Again, 66.5°F. and 0.16 inch of rainfall stimulated 505 beetles to issue. 


From NATURAL HIBERNATION 


Data upon emergence of the beetles from natural hibernation were 
obtained by recording the increase of beetles in fields located in canyons 
nearest the mountains, the natural hibernation quarters. In 1922 a few 
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beetles were taken in irrigated gardens on June 13 by J. E. Graf,' who 
states that ‘‘apparently the heaviest emergence took place from June 
19th to June 24th.” From a study of the daily precipitation recorded 
in the hibernation area for the month of June, one finds that 5 of the 6 
days given above were rainy, and that 0.91 inch of precipitation fell 
during that time. Preceding this period was a dry spell with a consider- 
able excess of temperature for 16 days. 

During the season of 1924 the first beetles appeared in the fields on 
June 20, six days after 0.20 inch of rain, the first precipitation during 
June, and increased until June 23. From June 24 to 30 there was little 
increase in infestation. General rains fell in the mountains from June 
28 to July 4, inclusive, when a precipitation of 1.73 inches was recorded 
for the period and was followed by a gradual increase in the number 
of beetles entering the fields from July 1 to 11, inclusive. In one small 
bean field the number of overwintered beetles increased from 2 on June 
20 to 15 on June 23 and 33 on June 28, and from 98 on July 3 to 557 on 
July 9. In another field the insects increased from 2 on June 21 to 4 on 
July 2, and from 290 on July 5 to 2,556 on July 11. 

The first beetles appeared in 1925 on June 18 in a field of volunteer 
beans located in Canyon De Los Migos at an elevation of 7,100 feet, 
near the foot of the mountains. On June 17, 0.29 inch of rain fell over 
the area drained by this canyon. Four light showers fell from June 1 to 
15, totalling 0.05 inch of precipitation. There was a great increase in 
infestation from June 18 to 21, when the first peak of infestation oc- 
curred. This peak was followed by a gradual decrease in beetles enter- 
ing the field from hibernation and a gradual increase in adults leaving 
the field. There was little change in infestation from June 21 to 28, 
when as many as 30 beetles were noted on the larger plants. <A general 
migration from the field was observed June 28, July 2 and 3, when 
beetles were noted on weeds, cedar, oak and pine trees in the canyon 
below the bean field. Very few beetles entered the field from hiber- 
nation during the period from June 28 to July 4. General rains fell 
in the canyons from July 3 to 5, inclusive, and were followed by a rapid 
increase in the number of beetles tiiat entered the field from July 5 to 7, 
inclusive, when the second peak of infestation occurred. By July 8 
the majority of the leaves on the volunteer (early) bean plants were 
destroyed and the beetles left the field and continued their migration 
down the canyon. From July 8 to 13 few beetles entered the field, 
since infestation was very light on the 13th. 


1Unpublished data by J. E. Graf, Bureau of Entomology. 
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In 1926 the first beetles were found on June 17 in fields located in 
canyons near the foot of the mountains. There was little or no change 
in the infestation until June 28 and 29, when there was a slight increase 
in infestation, followed by a lull until July 2, when again the number 
of overwintered beetles increased until July 6. The next increase was 
noted from July 10 to 12, inclusive, when the first large increase of 
the season occurred. This was followed by a four-day period when 
no noticeable change in infestation could be observed, as beetles migrate 
in and out of the fields during the entire spring migration period. The 
last migration period of the season was from July 17 to 22, inclusive, 
when a 49 per cent increase in overwintered beetles was noted over 
that of July 12. 

These results show that emergence from natural hibernation is 
slower than from cage hibernation, but this is readily understood when it 
is known that beetles become semi-active during periods when factors 
are favorable for emergence in the early spring, and Howard? has shown 
that the majority of beetles move about their hibernation quarters 
on warm days. The great range in temperature in the Southwest 
would tend to cause the beetles to become active in the day and reenter 
their hibernation material late in the afternoon; as it is not uncommon 
to have a daily range of over 40°F. during the spring. Beetles emerging 
from natural hibernation enter the field before being recorded, which 
process requires some time, depending upon distance and other factors 
influencing flight. 


Factors INFLUENCING EMERGENCE 

Temperature is a factor in the emergence of the bean beetle from 
hibernation, as it has been observed that emergence in the spring begins 
during the first warm days the latter part of May, especially if there 
has been rainfall. An examination of Figure 16 and Tables 1 to 4 will 
show that emergence rarely occurs when the mean temperature is 
below 55°F. and attains its maximum at a mean temperature of 58° 
to 69°F. Two major emergences occurred on days with a mean tem- 
perature of 56.5° and 57.5°F., as shown in Table 5, but the precipitation 
fell and the insects emerged during the heat of the day. No major 
emergence occurs from the efiect of temperature alone; as it will be 
noted from Table 5, that no emergence occurred from cage No. 10 on 
June 12, 23 and July 2, when the mean temperature was 70.5°, 71° and 
73°F., respectively; though a few beetles may emerge on warm days 


*Howard, Neale F., and English, L. L., 1924. Studies of the Mexican bean beetle 
in the Southeast. U.S. Dept. Agri. Bul. 1243, p. 50. 
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without the aid of rainfall, especially if the hibernation material is 
damp. 

The effect of precipitation on emergence is best illustrated by the 
data presented in Table 5, which show by comparison that rainfall is 
the greatest of the two stimuli influencing the emergence of the Mexican 
bean beetle from hibernation, especia!!y after the mean temperature 
has increased to 50°F. Emergence occurs at much lower temperature 
during periods of precipitation, but in such cases the beetles resume 
hibernation after the precipitation ceases. Local showers during the 
heat of the day will bring out of hibernation more beetles than the same 
amount of precipitation under lower temperatures. Local rainfall 
over one canyon area will have no effect on the insects about to emerge 
in the adjacent canyons. It will be noted from Tables 1 and 2 that 


TABLE 5. EMERGENCE FROM HIBERNATION ON SOME OF THE HOTTEST AND 
Wettest Days 


Number 
Year Cage Date Temperature (°F.) Precipitation of Beetles Per cent 
Max. Min. Mean (Inches) Emerging Emerging 
1924 6 June 1786 48 67 0.00 3 0.23 
24 85 50 67.5 .00 Ss 61 
July 1 76 44 60 1.10 428 32.82 
2 67 50 58.5 AS 199 15.26 
1925 6 June 14 79 5567 .00 0 00 
27 79 52 65.5 00 1 27 
5 June 10 73 44 56.5 1.25* 64 49.23 
6 july 5 74 5O 62 31 92 25.34 
6 78 48 63 06 42 11.57 
1926 6 June 24 79 47 —s- 68 00 9 A9 
29 84 47 65.5 .00 26 1.43 
July 2 8&4 52 ~=sO68 00 36 1.99 
June 27 79 46 62.5 06 133 7.34 
30 «83 50 66.5 16 297 16.39 
July 6 74 47 60.5 21 283 15.62 
10 June 12 84 57 = 70.5 .00 0 00 
23 87 55 71 .00 0 00 
29 693 49 71 00 1 18 
July 2 93 53 73 00 0 00 
May 16 78 3757.5 .02 99 18.16 
July 5 84 5569.5 «32 91 16.70 


*Artificial precipitation. 


whenever heavy rains are preceded by hot, dry weather, the majority 
of the beetles emerge in a period of a very few days; as during the emer- 
gence seasons of 1924 and 1925. In 1926 little precipitation was re- 
corded every week during the emergence season, as shown in Tables 3 
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and 4, with the result that emergence was general and intensive over a 
period of 6 weeks in the foothills and 8 weeks at the laboratory. 

The effect of precipitation in the form of hail on emergence is best 
illustrated by the data for cage No. 10 at 6,100 feet elevation. On May 
27, 0.58 inch of rain and hail fell and decreased the mean temperature 
from 64° to 50.5°F. without influencing the emergence of a single beetle. 
Again on June 9, 0.30 inch of rain and hail fell and decreased the tem- 
perature from 83° to 54°F. within three hours without stimulating 
emergence. Figure 16 and Tables 1 to 5 show that there is a definite 
relation between the precipitation and emergence of the Mexican bean 
beetle from hibernation and that the percentage emerging is directly 
influenced by the temperature during the period of rainfall. Similar 
results have been obtained at Birmingham, Alabama, and in Ohio.’ 








DIFFERENTIAL EFFECTS OF CONSTANT HUMIDITIES ON 
PROTOPARCE QUINQUEMACULATUS HAWORTH, AND 
ITS PARASITE, W/NTHEMIA QUADRIPUSTULATA 
FABRICUS 


By Haroip M. Her vey, Zoological Laboratory, University of Wisconsin' 


ABSTRACT 

Tomato moth larvae, both parasitized and unparasitized by the Tachinid, W. 
quadripustulata were subjected to different constant humidity percentages at con- 
stant temperature during the pupal period of both host and parasite. The effects 
of the moisture on the length of the pupal period and the viability were noted. 

It was found that as the humidity increased the viability of the host decreased, 
while that of the parasite increased. Both host and parasite showed a maximum 
rate of metemorphosis near 73.4%) humidity at 27 degrees Centigrade. 





INTRODUCTION 


Most workers investigating the problem of the effect of external 
’ conditions on the rate of insect matamorphosis have dealt mainly with 
temperature, and attributed most of the changes in rate to this factor. 
In most cases the experiments reported have been conducted with very 
accurately controlled temperatures, but without similar control of the 
humidity. To be convincing the experiments should be repeated with 
carefully controlled humidity as well as temperature. Sanderson, (1910), 
was one of the first to recognize that humidity is a factor that should 
be taken into consideration by the economic worker dealing with the 


‘Data from correspondence with Neale F. Howard, Bureau of Entomology. 
1Contribution from the Zoological Laboratory, University of Oklahoma. 
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ecological aspects of insect control. So far as the writer is aware, Glenn 
(1922), in his work on the development of the codling moth is the only 
student of this problem who has definitely considered humidity and 
evaporation as negligible factors in the rate of insect metamorphosis. 
Cook (1925), in noting the efiect of weather conditions on the develop- 
ment of the pale western cutworm found that after a dry summer, a 
large crop of cutworms appeared the following year. The same investi- 
gator in a later paper, (1926), found that the rainfall influenced the 
insect by directly affecting the animal, by exposing it to the attacks 
of its parasites, by forcing it out of the soil, and by favoring the develop- 
ment of its bacterial and fungous diseases. Bacterial and fungous 
diseases seem to be the main factors concerned. Cutworm larvae 
reared in the laboratory under very favorable conditions have a mortality 
of well over 50% and as even a temporary excess of moisture in a breed- 
ing cage induces an epidemic of disease, it is safe to assume that the 
same diseases would be of equal importance in the field. 

Headlee (1913), showed that a moist atmosphere hastened the 
development of Mayetiola destructor, while dry air greatly retarded it. 
Dry air also retarded the development of Lygellus epilachnae,(Giard, 
1896) but accelerated the development of the pupae of Pieris brassicae, 
(Urech 1890). Headlee in a later work, summing up the work of previous 
investigators drew the following conclusion: ‘‘That the effect of atmo- 
spheric humidity (water vapor) upon the speed of insect metabolism is 
seemingly extremely variable.” 

This conclusion while seemingly almost hopeless, yet may be easily 
explained by the fact that every species of insect has a different con- 
centration of water in the body fluids. Consequently, a given percentage 
of atmospheric humidity might approach the optimum conditions for 
one insect while it would be decidedly unfavorable for another species. 

Bachmetjew (1907) considered that there was for each insect a con- 
centration of body fluids most favorable for the maximum speed of 
metabolism. If the concentration of the body fluids is low, i. e., the 
body water content high, exposure to dry air will remove the surplus 
water, and metabolism speeds up. If the concentration of the body 
fluids is at the optimum, exposure to moist air prevents the loss of 
water and the metabolic rate is held at the maximum. Continued 
exposure to dry air however reduces the body water content too much, 
while continued exposure to moist air is injurious because of the ensuing 
digestive disorders :—bacterial and fungous diseases. 

In a previous investigation (1925), the writer showed that moisture 
played an important role in the development of the pupal stages of the 
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tomato moth, and its tachinid parasite. In that investigation the 
temperature was not controlled, so it was deemed expedient to conduct 
a series of experiments with the temperature kept as nearly constant as 
possible to ascertain the reactions of both host and parasite to different 
constant percentages of humidity. These form the basis for the following 
discussion. 
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Fig. 17. Humidity percentage. 


EXPERIMENTS 

A constant humidity apparatus similar to that used by Headlee 
(1914) was set up. The reaction chambers were kept at a nearly constant 
temperature of 25-30 degrees C. The air current was obtained by the 
use of a large aspirator pump connected to the water supply, and kept 
running during the course of the experiments. Saturated salt solutions 
of known vapor tensions were employed as a means of controlling the 
various humidities. The air current was drawn through a reaction 
chamber consisting of a quart mason fruit jar with two pieces of 4% 
inch glass tubing sealed into the lid, containing the control animals. 
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It was then led respectively through a flask of concentrated sulphuric 
acid, through reaction chamber No. 1, (0% humidity), through a 
saturated solution of Lithium carbonate, through reaction chamber 
No. 2 (7.1% humidity), through a saturated solution of Calcium 
chloride, through reaction chamber No. 3, (25.9% humidity), through 
a saturated solution of Sodium chloride, through reaction chamber 
No. 4, (73.5% humidity), through distilled water, through reaction 
chamber No. 5 (100% humidity), and finally through a water trap, to 
safeguard the experiments from any backflow from the water pump. 

As soon as the animals showed signs of being ready to pupate, they 
were placed in the reaction chambers one third full of soil and allowed 
to pupate. At first it was thought that the animals might not be 
subjected to the influence of the moisture laden air beneath two or 
three inches of soil, but as pupae both covered and exposed reacted 
identically at a given humidity, during the concluding experiments 
the pupae were not molested. 


VIABILITY 


At a humidity of 0°, a 100% emergence of the unparasitized host took 
place but the mortality of the parasites was 100%. The presence of 
even one parasite in a host will ultimately cause its death. The pupae 
of the parasite are unable to stand the evaporating powers of dry air, 
while the host pupae are able to live in a dry atmosphere, and are in 
addition free from the attacks of fungous and bacterial diseases. At 
a humidity of 7.1%, 80% of the unparasitized hosts emerged, but only 
33.4% of the parasites developed. At 25.9% humidity, 66.66°7 of the 
hosts reached maturity while 47.7% of the parasites developed. At 
73.4% humidity the emergence of the host dropped to 44.44°7, while 
that of the parasite reached 100%. At 100°, humidity 42.66°7, of the 
hosts emerged while the parasites maintained an emergence of 100%. 
The reason for this phenomenon is found in the interaction of the parasite 
and moulds upon the host, and the direct effect of humidity on the 
parasite. 

The number of parasitized larvae is a constant factor for a given 
season (varying as the rainfall of the previous season), so the viability 
of the host may be measured in terms of the frequency of development 
of its parasitic moulds at a given humidity, plus the factor of parasitism 
by the tachinid fly. 

The mortality of the parasite however, is due directly to humidity, 
as it is not affected by the moulds which destroy the host. Tachinid 
pupae are easily desiccated, which accounts for their high mortality at 
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low humidities. For both summer and winter broods, the viability 
of the parasites may be said to be directly proportional to the amount 
of atmospheric humidity up to about 73.4%, above which the viability 
remains at 100%, up to and including a humidity of 100%. 
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Fig. 18. Humidity percentage. 


There was not enough material at hand to be able to determine the 
viability of the wintering host pupae, though a random guess would 
place it considerably lower than the summer broods. This needs to be 
either confirmed or disproven by further investigations. While the 
emergence of the tomato moths was 100% at a humidity of 0%, the 
number that actually reached maturity was quite different. Out of 
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the cases studied, 74% of the moths emerging in an atmosphere devoid 
of moisture failed to expand enough to be able to fly. In the other 
humidities normal wing expansion occurred. The flies also matured 
normally in all humidities in which they emerged. 


LENGTH OF THE PuPAL PERIOD 


The length of the pupal period was also affected, though not to such 
a marked degree as the viability. At 0°) the average length of the 
pupal period of the summer brood of the host was 21.5 days, at 7.1% 
22.25 days, at 25.9% 21.5 days, at 73.4°%, 21 days, and at 100% hu- 
midity, 24 days. The data at hand are too meagre for a statement to 
be made concerning the effect of different humidities on the winter 
brood. 

A humidity of 0% caused a complete mortality in the pupae of 
Winthemia quadripustulata, consequently no definite length of pupal 
period can be assigned to this humidity. At 7.1% the pupal period 
was 26.33 days, at 25.9% humidity, 21 days, at 73.497 humidity 15.75 
days, and at 100% humidity, 20 days. 

In some insects there seems to be a period of hibernation necessary 
each year, in order that the species may survive and be perpetuated. 
Other species hibernate only when adverse conditions such as un- 
favorable humidity and temperature make it impossible for metabolism 
to be carried on in the usual manner, (DeOng, 1922, Roubaud, 1922). 
Individuals of the latter class when subjected to favorable conditions, 
take no longer to mature the brood that would normally have pupated 
than one of the summer broods. Individuals of the first class however. 
are speeded up in their metabolic activities with difficulty, and even 
then the length of the summer brood is never approximated by the 
winter brood, even when subjected to the most favorable environmental 
conditions. 

The tomato moth belongs to that class of insects which requires a 
period of hibernation, while the tachina fly does not. If a normally 
pupating brood of IW inthemza be subjected to favorable conditions 
of humidity and temperature it will develop in the same time as the 
summer broods. 

The data are meagre concerning the winter brood of the hawkmoth, 
as only two individuals were brought to the adult stage. One emerged 
after 120 days at 73.4% humidity and 27 degrees C. and the other after 
132 days at 0% humidity and 27 degreesC. Winthemia quadri pustulata 
on the other hand, showed a variance in the length of the pupal period 
in the summer and winter broods of only one day at a humidity of 100%, 
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at 27 degrees C., and such a small variation at the other humidities 
as to be negligible. 
Discussion 

In reviewing the foregoing experiments the writer finds it hard to 
submit to the assertion that humidity should merit a place in the 
index of negligible factors assigned to it by some investigators, since 
he found it to have a very definite effect at a given temperature. 

The optimum for Winthemia qnadripustulata is near a humidity of 
73.4% at 27 degrees C. since it had the shortest pupal period at that per 
cent. Protoparce quinquemaculatus however, is much more resistant to 
desiccation than its parasite, as the imagoes showed a 100% emergence at 
0% humidity while all of the parasites were killed. A humidity of 100% 
retarded the development of both host and parasite since it was above 
the optimum, as the pupal period was increased 4.25 days in the case 
of the parasite, and 4 days in the host. Protoparce quinquemaculatus 
does not have a definite optimum as does Winthemia quadripustulata 
since it showed a variance of only 1.5 days in the length of the pupal 
period between 0° and 73.4% humidity, while the parasite showed a 
variance of 10.5 days between 7.1% and 73.4% humidity. 

The viability percentages however throw a somewhat different light 
on the behavior of the animals at the various humidities. At a humidity 
of 0° all of the parasites failed to develop, while all of the hosts emerged. 
In this case the hawkmoth has a greater resistance to desiccation than 
its parasite, which was destroyed. This phenomenon cannot be attri- 
buted to a variance in the metabolic optimum of the two insects, but 
merely to a difierential resistance of host and parasite to desiccation, 
since both showed the highest rate of development at the same humidity, 
73,4. 

As the humidity increased from 0° to 100%, the viability of Proto- 
parce quinquemaculatus dropped from 100° % to 42.44%, and was only 
44.44% at 73.4%, humidity,—its optimum with reference to its meta- 
bolic activity. The parasite increased steadily in viability from 7.1% 
to 73.4% humidity, from 33.4% to 100°, due to the reduction in 
desiccation as the humidity increased. Above 73.4% humidity it 
showed a 100°7 emergence, though the rate of development was mark- 
edly slowed by the lowering of the evaporating power of the air. 


CONCLUSIONS 


1. Atmospheric humidity has a definite effect on the rate of meta- 
bolism in the pupae of Protoparce quinquemaculatus and Winthemia 
quadrt pustulata. 
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2. The length of pupation of Protoparce quinquemaculatus is nearly 
constant from 0% to 73.4% humidity at 27 degrees C. The length of 
the pupal period of Winthemia quadripustulata is greatest at a humidity 
of 7.1% and decreases up to 73.4% humidity. As the humidity increases 
to 100% the length of the pupal period in both host and parasite in- 
creases also. 

3. Protoparce quinquemaculatus because of its resistance to desiccation 
at low humidities does not have a definite optimum, but maintains a 
nearly constant rate of development up to 73.4°% humidity at 27 degrees 
C., decreasing in rate as the humidity goes above 73.4%. 

4. The viability of Protoparce quinquemaculatus is greatest at 0% 
humidity at 27 degrees C. The mortality at higher humidities is due 
to the attacks of fungous and bacterial diseases, none developing below 
a humidity of 7.1% at 27 degrees C. 

5. The viability of Winthemia quadripustulata is greatest at a 
humidity ranging from 73.4% to 100% at 27 degrees C. due largely to 
the low resistance of the puparia to desiccation at low humidities, 
and their freedom from disease at high humidities. 

6. The optimum rate of development of Winthemia quadri pustulata is 
near a humidity of 73.4% at 27 degrees C. since the length of pupation 
decreases as the humidity increases up to that percentage, and increases 
as the humidity goes above 73.4% 

7. Thereis an hibernation period in one of the broods of Protoparce 
quinquemaculatus; this brood survives the winter, but no definite period 
of hibernation was demonstrated for Winthemia quadripustulata, since a 
temperature of 27 degrees C. caused metamorphosis in the same time 
as noted for the summer broods. In Protoparce quinquemaculatus the 
shortest length of pupation of the winter brood at 27 degrees C. was 
120 days or nearly five times the length of the normal summer brood 


period. 
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The codling moth parasite, Ascoguster carpocapsae, seems to be increasing in the 
vicinity of Yakima. During 1927 a block of 58 unsprayed trees about a mile north- 
west of the point of original introduction of this parasite were kept banded and 
examined weekly. From these bands 24,800 codling moth worms have been taken 
during the season, of which 7,700 or 31 per cent, were parasitized. Last year a 
parasitism of 22 per cent was found. Of these approximately 1,300 have been 
shipped to British Columbia for introduction there, and about 1,300 more have 
been distributed to various places in Washington. The rest are being held until 
spring, when they will be sent to various apple-growing districts in the Pacific 
Northwest. 


E. J. Newcomer, Yakima, Wash. 
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SOME PRELIMINARY NOTES ON THE USE OF SODIUM AR- 
SENITE DUST AND SPRAY IN THE CONTROL OF THE 
MORMON CRICKET (4NA_R/’S SIMPLEX HALDE.) 
AND THE LESSER MIGRATORY GRASSHOPPER 
(MELANOPLUS ATLANIS RILEY)! 

By R. L. SHOTWELL, Assistant Entomologist, and F. T. Cowan, Junior Entomologist, 
Bureau of Entomology, United States Department of Agriculture 
ABSTRACT 


This paper covers some preliminary work on the use of sodium arsenite, both as 
a dust and as a spray, in the control of the Lesser Migratory Grasshopper and the 
Mormon Cricket in Montana. Experiments were made to determine the effective- 
ness of this material as a barrier against migrating swarms of these insects. Excellent 
results were obtained, and they justify further work on the use of this material in 
grasshopper and mormon cricket control. 


INTRODUCTION 


Sodium arsenite in the form of dusts and sprays has been used success- 
fully in the control of grasshoppers in South Africa for a number of 
years. Malley (1),Grano sky (2) reports this poison to be successful 
against locusts in Russia. In the United States, Washburn (3) of 
Minnesota made some tests during the summer of 1911 using a spray 
containing 3'% Ib. commercial sodium arsenite, 1% gal. molasses and 
180 gal. water. This solution was sprayed on the vegetation and very 
good results were obtained. For the most part investigators in mormon 
cricket and grasshopper control in this country have confined their 
efforts to the various poisoned bait formulae. However, the reports 
of the above-mentioned men indicate that sodium arsenite dusts and 
sprays may be of value in the control of these pests in other regions. 
Owing to the type of most of the country inhabitated by mormon 
crickets in Montana, there are serious objections to the use of poisoned 
bran mash. any of the cultivated farms of Montana, and especially 
those in the dry-farming sections, are surrounded by large tracts of 
waste or abandoned land. This land of.ers ideal breeding grounds for 
both the mormon cricket and the lesser migratory grasshopper, from 
which they migrate into the cultivated fields. 

During a serious outbreak the farmer using bran bait must expend 
considerable time, labor, and material in order to protect his crop, since 
this method of control involves repeated application of the bran mash. 
This is illustrated by the fact that farmers in Hill County, ) ontana, 


1Anabrus simplex Halde., Decticinae, Tettigoniidae, Orthoptera. 
Melanoplus atlanis Riley, Locustinae, Locustidae, Orthoptera. 
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have reported poisoning the same area as many as eleven times in order 
to stop one migration of grasshoppers from this waste land. Another 
instance in western Montana during the summer of 1926, one farmer 
poisoned on the average of three times a week for two months to save 40 
acres of wheat from incoming crickets. Therefore, situated as these 
farms are, it would be better to use some poison that would constitute 
a barrier against these migrating hordes, which does not involve such 
a large expenditure of time, labor, and material as does the use of bran 
mash, and would at the same time prove efiective. 

Malley has demonstrated the efficiency of sodium arsenite dust and 
spray against the migrating swarms of locusts in Africa. Both the 
mormon cricket and the lesser migratory grasshopper congregate in 
swarms when migrating or when seeking shelter, thus offering somewhat 
similar conditions for the use of this material in their control. With 
all of these points in mind, the experiments hereinafter described were 
carried out in order to determine the efficiency of sodium arsenite dusts 
and sprays to fill the need for better control measures. 

Liquid sodium arsenite, containing eight pounds of arsenic to the 
gallon, was mixed with water in various proportions to form the spray. 
The solution was then applied directly on the swarm by means of a 
knapsack sprayer. Chemically pure sodium arsenite dust was applied 
by means of a knapsack duster, and when possible allowed to drift 
with the wind over the swarm. Except in the cases of caged specimens, 
the percentages of kill were estimated. 


Tue Use or Sopium ARSENITE Dust AND SPRAY IN 
MorMON CRICKET CONTROL 

The following experiments with sodium arsenite were carried on 
by the junior author in the Flathead Indian Reservation in western 
Montana during the summer of 1926. This reservation was thrown 
open to settlement in 1910, and a great deal of it was homesteaded by 
white settlers. However, a portion of it still remains in Indian allotments 
and is used mostly for pasture. This Indian land for the most part is 
seriously over-grazed, and oflers ideal breeding grounds for the mormon 
cricket. Very little control work has been done and consequently the 
crickets have developed into a real menace to crops. 

The eggs of such of the mormon crickets as are located in agricultural 
sections are normally laid during the early summer, in vacant land, and 
for the most part in barren soil, such as ditch banks, roadsides, and 
waste lands. The young crickets hatch during March and April, but 
do not leave the hatching grounds for any great distance until they have 
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reached the fourth instar, or about a month after hatching. During 
this time they are confined to relatively small areas, feeding a little on 
such vegetation as is immediately available. As soon as it becomes 
cool in the evening, or during cool cloudy weather, the young crickets 
congregate for mutual warmth around the base of rocks, sagebrush, or 
anything that offers shelter. At this stage they are very easily killed 
by a contact poison, good results having been obtained under similar 
conditions with kerosene emulsion by Melander (4) in Washington. 
When the crickets are thus congregated, it is necessary to cover only a 
proportionately small area in order to treat an entire band. 

After they start to migrate, the crickets scatter out over a larger area, 
but still continue to collect in compact groups at night. This offers 
further opportunity for treating a large group with comparatively little 
outlay of work and materials. 

During their early instars, the nymphs feed but little, and therefore 
seem to be very hard to kill with a poison bait. Eight tons (dry weight) 
of poisoned bran mash was scattered in the Charlo district in Lake 
County, Montana, during the latter part of April, yet very poor results 
were obtained. This was discouraging to the farmers of that community, 
and they immediately gave up the struggle as impossible. Similar 
results were obtained in nearly every other section of the reservation 
where early poisoning was done. It was necessary, therefore, to find 
some method of control that would give immediate and appreciable 
results. 

Taking all the foregoing points as a basis of procedure, the following 
experiments with sodium arsenite dusts and sprays were carried out in 
the control of mormon crickets. 


Sopium ARSENITE SPRAY 


On May 1, a series of sprays were tried out against migrating crickets 
in the third and fourth instars. The crickets were congregated along a 
ditch which lay directly across the direction of their migration. Sprays 
in the following proportions were used: 1 to 128, or one ounce liquid 
sodium arsenite to one gallon of water; 1 to 64; 1 to 32, and 1 to 16. 
Examination of the results was made twenty-four hours later, and it 
was found that the 1 to 128 and 1 to 64 sprays gave only slight kills, 
while the 1 to 32 and 1 to 16 gave 60 per cent to 70 per cent for the 
former, and 70 per cent to 90 per cent for the latter. The authors 
believe that weaker solutions may give good results when used against 
crickets in the first and second instars, and further work on this propo- 


sition will be done. 
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With these results in mind, solutions of 1 to 32 and 1 to 16 were applied 
as sprays in several different localities and under various conditions. 
The results were practically the same as previously mentioned in every 
instance. When applied to crickets congregated in alfalfa severe burning 
resulted, especially from the 1 to 16 spray, from which the sprayed 
plants never recovered. However, the success of the spray depends 
upon application in the spring before the crickets leave the hatching 
grounds, since the eggs are not laid in cultivated fields. Spray applied 
to the crickets on their hatching grounds causes practically no damage 
to foliage from burning because the soil is for the most part bare, and 
such vegetation as there is has little if any commercial value. 


Sop1uM ARSENITE POWDER 


Sodium arsenite powder was not obtained until after the crickets had 
become adult. No experiments, therefore, were carried on with the dust 
against the nymphs. However, excellent kills were obtained in every 
instance where the powder was applied by dusting, up to and including 
twenty feet from the point of application. A chemically pure product 
was used. It may be possible that good results can be obtained with 
a commercial grade, or by mixing with a cheap carrier, Granovsky 
having reported good results from the use of hydrated lime as a diluent. 
It may be possible also that effective kills can be obtained at much 
greater distances from the point of application among nymphs than 
among adults. However, further work is necessary in order to find 
whether or not these assumptions are correct. 

Some burning occurred where the dust was applied directly to alfalfa. 
However, the plants were not seriously injured, and the second crop 
was not afiected. 


THE LESSER M1GRATORY GRASSHOPPER (M. atlanis RiLey) 


The experiments with the lesser migratory grasshopper were carried 
on by the senior author in Hill County, in north central Montana, during 
the summer of 1926. In this locality occupied farms are few and 
scattered, and there is much abandoned land. What farming is done, 
is for the most part small-grain farming on a large scale. Entire sections 
of a large proportion of this abandoned land are alternately sown to 
wheat one year by neighboring farmers, and left to stubble the next. 
These stubble fields ofier ideal breeding grounds for this species of 
grasshopper. Previous to a serious outbreak, the egg pods are to be 
found in great numbers around the roots of the stubble. The young 
hoppers hatch out in May and June, and, as a rule, migrate into the 
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neighboring cultivated fields at some time during the nymphal stage. 
When a serious outbreak occurs, it is a difficult and costly proposition 
for the farmers to protect their crops by means of the poisoned bran 
mash, from the ravages of the hordes of grasshoppers migrating from 
these neighboring stubble fields. In such instances, the problem is to 
effect a good kill over a large area in as short a time as possible. 

Along the fence-rows bordering both stubble and cultivated fields 
may be found dense patches of the Russian thistle, in which the grass- 
hoppers congregate in great numbers during a migration or when 
seeking shelter. This swarming habit offers a good opportunity for 
quick, effective kills when a contact poison is used. Where the bran 
mash is used, the amount of kill depends solely upon whether or not 
the grasshoppers eat the mash. An effective contact poison overcomes 
this element of chance. It was with all these points in mind that the 
following experiments were carried on in the control of the lesser mi- 
gratory grasshopper. 

The experiments with the sodium arsenite spray and dust as barriers 
were carried out against migrating fourth and fifth instar nymphs. 
These grasshoppers were moving from a 160-acre stubble field into a 
wheat-field across the road. Practically the whole of this migration was 
taking place across a strip of road about 300 yards long, lying between 
these two fields. For convenience this strip was divided into two parts, 
one part being used for a spray and the other for a dust barrier. 


Sopium ARSENITE SPRAY 


In the experiments with the sodium arsenite spray, the liquid sodium 
arsenite was used in various proportions. The cages used in this work 
were constructed of wire screen and were 2 by 2 by 2 feet in size. The 
experiments with the spray may be classed under three heads: grass- 
hoppers caged and sprayed with solutions of various strengths; the 
spray used as a barrier or on an infested area; and a determination of 
the effectiveness of the spray upon grasshoppers not previously sprayed 
but moving into vegetation which had been treated. 

In the first experiment specimens were collected and placed in five 
cages about one hundred and fifty to a cage. Four of such cages were 
then sprayed with solutions varying from one ounce of the sodium 
arsenite to a gallon of water to four ounces to a gallon inclusive, while 
the other cage was left as a check and not sprayed. Counts of the 
number of dead in each cage were made for two consecutive days and 
the dead removed each day. A more rapid kill was obtained with the 
stronger solutions, though the percentages of total kill were approxi- 
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mately the same in all the cages sprayed. The total kills secured for 
the four solutions varied from 98 per cent to 100 per cent, whereas the 
check cage showed only a 3 per cent mortality. These results show 
that as weak a solution as 1 to 128 is effective. 

In the second experiment there was a moderate growth of Russian 
thistles in the area across which the migration from the 160-acre stubble 
field was taking place, and the nymphs were congregating in these weeds 
in great numbers before filtering into the wheat. Half of this area was 
sprayed twice. The first application was made with a 1 to 32 solution 
at the rate of ten gallons to the acre. The second application was made 
three days later over the same area, and a 1 to 42 solution at the rate of 
twenty-two gallons to the acre was used. Enormous kills were obtained 
both times, and the two applications completely stopped that portion 
of the migration, wiping out practically all of the grasshoppers. In 
each case within three hours after the area had been sprayed, marked 
effects were shown by the great numbers of dead and dying. 

Under this experiment a one acre plot was also laid out where the 
grasshoppers, mostly fifth instar nymphs, were congregated for shelter 
in a dense growth of Russian thistles. This whole area was sprayed with 
a 1 to 64 solution at the rate of sixteen gallons to the acre. At the end 
of the third day all the remaining nymphs in this area were dead. A 
check plot not sprayed showed the same number of live grasshoppers 
as at first. 

The object of the third experiment was to obtain information regarding 
the effect of the treatment on grasshoppers moving into the sprayed 
areas. A small patch of Russian thistles was sprayed witha 1 to 64 
solution and two cages were then placed over these sprayed thistles. 
A check cage placed over non-sprayed plants was used. Specimens, 
mostly adults, were taken from other parts of the field not sprayed, and 
placed in all of these cages. Counts of the dead were made each day 
for three consecutive days. The two cages over the sprayed plants 
showed 94 per cent and 100 per cent kills respectively at the end of the 
three-day period, while the check cage showed only a 6 per cent mor- 
tality. These results indicate that large kills are obtained among 
grasshoppers moving into sprayed areas within a few hours after the 
application of the spray. In other words, a spray barrier is effective 
not only against the individuals already within the barrier but also 
against those that move into it. 

In all these experiments some burning was observed in the Russian 
thistles, but since all this work was carried on in thistle patches, this 
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was a desirable result. However, burning would be a serious obstacle 
to the use of the spray in cultivated crops. 


Sopium ARSENITE Dusts 


In the experiments with the dust the powdered, chemically pure, 
sodium arsenite was used and was applied by means of an ordinary hand 
duster. In all cases the dust was allowed to drift with the wind over the 
area involved. In case of caged insects the wire screen cages were used. 
The experiments may be classed under three heads: (1) the dust used 
on caged insects at various distances from the point of application; (2) 
the dust used as a barrier against migrating swarms or to destroy an 
infestation; and (3) an experiment tu determine the effectiveness of the 
dust against grasshoppers not previously dusted but coming into 
vegetation already dusted. 

The first experiment is divided into two parts carried on at different 
times. In the first part specimens, mostly fifth instar nymphs, were 
placed in five cages which were located at 10, 20, 40, 60, and 80 feet 
respectively from the point of application. The dust was allowed to 
drift over these cages from these various distances and counts were 
made of the dead for two consecutive days. One hundred per cent kills 
were obtained at the first three distances; at 60 feet 99 per cent, and 
at 80 feet 95 per cent kills were obtained. A check cage was used and 
showed only a 3 per cent mortality. Another part of this experiment was 
carried out several weeks later in which adult grasshoppers were used. 
Five cages of grasshoppers were placed at 100, 125, 150, 175, and 200 
feet respectively from the point of application. The dust was allowed 
to drift over these cages as before. A check cage was used and counts 
of the dead were made over a three-day period. The kills observed 
varied from about 80 per cent in the cage at 200 feet to 100 per cent 
in the cage 100 feet distant. The results in both of these experiments 
show that good kills are obtained at relatively long distances from the 
points of application. They also indicate a general rule that the greater 
the distance from the point of application, the slower the rate and the 
lower the total percentage of kill. However, it must be taken into 
consideration that the dust-clouds in these experiments were created 
by means of a small duster and were not of any great size. No doubt 
good kills at greater distances could be obtained by the use of a larger 
duster, capable of expelling greater amounts of the powder, since more 
particles would drift to the outer limits of kill of the smaller duster. 

The second experiment was divided into two parts. <A strip 100 feet 
in width and 560 feet in length along the road across the direction of the 
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migration, was dusted at the rate of six pounds to the acre. This area 
represented a part of the territory previously mentioned and across 
which the migration was taking place. Fourth and fifth instar nymphs 
were congregated in great numbers in the moderate growth of Russian 
thistles found in this area. The dust was applied at 3.00 p.m. Within 
an hour after the application of the dust, these young grasshoppers began 
to show marked effects of the poison and by ten o’clock the next morning 
thousands were found dead around the base of the thistle plants. In 
some places the number of dead per square foot ran from one hundred 
to one hundred and fifty. Three days later the migration was still 
going on and the nymphs had again congregated in great numbers in this 
area and had also entered about 200 feet into the wheat along a strip 
about 600 feet in length. This whole area, representing approximately 
three acres, was dusted at the rate of about 2% pounds to the acre. 
The next day as many as one hundred and sixty dead were counted 
around the base of a single plant. The infestation was completely 
wiped out and the migration stopped. Little or no burning occurred 
in the wheat. 

The third experiment was carried out in order to obtain information 
concerning the effectiveness of dust barriers against migrating grass- 
hoppers moving into the barriers. During the migration new groups 
of grasshoppers kept working into the barriers continually. A small 
patch of Russian thistles was dusted and two cages were placed over 
the dusted plants. A check cage placed over non-dusted plants was 
used. Specimens, mostly adults, not previously dusted, were taken 
from other parts of the field and placed in the three cages. Counts of 
the dead were made for three consecutive days. The total kills for the 
three-day period in the two cages over the dusted plants were 91 per 
cent and 95 per cent respectively, whereas the total mortality in the 
check cage was only 7 per eent. These results indicate that grass- 
hoppers entering the dusted area within a reasonable length of time 
after application were destroyed in practically as high percentages as 
those in the dusted area at the time of application. This is a big factor 
in favor of the use of the dust as a barrier. 

The experiments with the dust indicate that it kills over relatively 
long distances from the point of application, and is effective as a barrier 
in that it destroys practically all of the grasshoppers in the barrier, and 
also those moving into the dusted area for some time thereafter. 
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SUMMARY 


The authors believe that these experiments, though preliminary in 
nature, show great possibilities for the use of sodium arsenite dust and 
spray in the control of grasshoppers and mormon crickets, and warrant 
a more extensive study of the subject. Further work will consist of 
more detailed investigations in order to determine the efficiency of this 
method of control. Such work will include the use of carriers, methods 
of application, and cost per acre. 
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CORN BORER CONTROL AND THE TEN MILLION DOLLAR 
CLEAN-UP CAMPAIGN 


By L. H. WorTHLey 


ABSTRACT 


The European corn borer, Pyrausta nubilalis Hubn., was discovered near Boston, 
Mass., in 1917 and in the Lake Erie region in 1919. In 1922, an area of 5,836 square 
miles was known to be infested in the Lake region. In 1926 this had increased to 
68,380 square miles. Intensity of infestation had increased to alarming numbers 
in 1926. 

The International Corn Borer Committee was appointed in 1926. Ten million 
dollars ($10,000,000) were appropriated by the 69th Congress to carry out the 1927 
spring clean-up campaign. Direction of the work centered in the Bureau of 
Entomology field headquarters at Toledo, Ohio. * 

The ‘‘clean-up"’ area comprised 2,500,000 acres of corn land. The funds were 
available March 14, and actual field work started March 21. The work was placed 
largely in the hands of the United States Department of Agriculture by the States. 

Govern nent equipment was used on 170,000 acres, of which 68,000 acres were 
treated under compulsory regulations; 202,338 farms were visited on which there 
were 2,505,005 acres of corn; 185,000 farms satisfactorily passed inspection and 
received the extra labor fee; 4,000 field and road units were used in the work and 
over an area of 35,000 square miles as many as 7,000 men were employed at one time. 


The European corn borer was discovered in this country near Boston, 
Mass., in 1917, and near Schenectady, N. Y., and in the Lake Erie 
section in 1919. In 1922 there were 5,836 square miles of infested 
area in the Great Lakes Region. In 1926 this had increased to 
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68,380 square miles and the infested area in the United States totalled 
93,786 square miles. At that time the intensity of infestation had in- 
creased in the Lake Region to an extent that caused considerable 
alarm on the part of those interested in the control of the insect. 

In September, 1926, a conference of the International Corn Borer 
Organization was held in Detroit, Mich., which was attended by repre- 
sentatives from the Corn Belt and many other sections. In connection 
with this conference an inspection trip was made through a part of the 
infested area of Ohio and Michigan and to Essex and Kent Counties in 
Ontario, Canada. This conference resulted in the appointment of a 
committee to decide what action would seem most advisable in con- 
nection with the control of the European corn borer in the United 
States. This committee was largely guided in its proceedings by its 
knowledge of devastations of the corn borer in Canada and Europe. 

This organized movement and the public consciousness of the serious- 
ness of the corn-borer problem in relation to the Corn Belt induced 
the second session of the 69th Congress to appropriate ten million dollars 
($10,000,000) to enable the Secretary of Agriculture to “apply such 
methods of eradication or control as in his judgment” might “‘be neces- 
sary.”” This fund was used to carry out what is now commonly called 
the 1927 SPRING CLEAN-UP CAMPAIGN.” The purpose of that 
campaign was to determine whether, by concerted effort under unified 
control and with uniform procedure, the spread of the insect into new 
territory could be retarded and the borer population held at such a 
minimum as would prevent it from inflicting commercial damage 
to the corn crop in territory already infested. 

The campaign was organized along three major lines of activity, 
namely, an educational program, publicity work, and control oper- 
ations. The last was carried on by the Bureau of Entomology and 
the Federal Horticultural Board under additional authority conferred 
by State legislation. The writer was in charge oi field operations with 
general headquarters at Toledo, Ohio, and branch headquarters at 
Erie, Pa.; Cleveland, Ohio; Howell, Mich.; and Auburn, Ind. 

In the act providing for the control of the European corn borer 
Congress stipulated that the various participating States, namely: 
New York, Pennsylvania, Ohio, Michigan, and Indiana, should provide 
the necessary regulatory legislation. The Department interpreted this 
to mean legislation requiring the farmers in the “clean-up” area to 
destroy all cornstalks and corn d/bris in fields, feed lots, barnyards, 
etc., on or before May 1. It was also arranged that the States deputize 
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the employees of the United States Department of Agriculture, thereby 
authorizing them to enter private property and, in case this was not 
properly cleaned within the specified time, to do such work as was 
necessary, the cost of this to be charged in whole or in part to the proper- 
ty owners. 

Provision was made by Congress to compensate the farmers for the 
extra work involved, and the Secretary of Agriculture issued regu- 
lations allowing a maximum of $2 per acre for extra labor when the 
farmer cleaned his premises in a satisfactory manner. The Federal 
appropriation of $10,000,000 became available February 23, 1927, 
but none of it could be expended until all of the States involved had 
provided legislation and funds for cooperative work. This condition 
was not fulfilled until March 14, when the expenditure of this special 
fund began. The purchase of a large quantity of field equipment for 
this work was one of the first things to be given consideration. The 
details preliminary to the award of the contracts were completed in 
the interval that elapsed between the time the appropriation was made 
and the date upon which it was certified that the States had provided 
the necessary legislation, so that on March 14 many awards were made 
for equipment, and on March 18 the first equipment was received at 
Toledo, Ohio. Work was started in the field on March 21. 

It was then necessary to complete an organization to supervise the 
control work. This consisted principally of appointing a supervisor for 
each county together with six inspectors to assist him. 

Regulations governing the clean-up were issued by the several States 
involved, and the direction of the work was placed largely in the hands 
of the United States Department of Agriculture. 

The area to be cleaned up consisted of the entire infested areas of 
Ohio, Michigan, and Indiana, eight counties in western Pennsylvania, 
and three counties in western New York. There were estimated to be 
2,500,000 acres of corn land in this area. The program prepared for this 
campaign was based on the assumption that the farmers would do all 
the work on 2,000,000 acres or 80 per cent, leaving the Government to 
do the work on 500,000 acres, or 20 percent, of the entire area. Equip- 
ment sufficient for this purpose was accordingly provided, and the 
writer believes that had the season been a normal one, and it had been 
necessary, this acreage could have been cleaned up. 


Carload shipments of equipment were received as follows: 
Toledo, Ohio, 252 carloads 
Elyria, Ohio, 68 ” 
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Ashtabula, Ohio, 3 carloads 
Auburn, Ind., 24 . 
Howell, Mich., 24 sy 
Meadville, Pa., 26 ™ 
Silver Creek, N. Y., 21 7” 


making a total of 418 carloads. On all of these shipments a total of 
only $4 demurrage was paid. 

For purposes of supervision the control work was divided into five 
branches, namely: 

(1) Field Operation 

(2) Engineering and Maintenance 

(3) Advisory and Research 

(4) Accounting, Finance and Disbursements 
(5) Supplies, Purchases and Property 

The first field operation was that involved in the proposal to lend 
stubble pulverizers and tractors to farmers prior to May 1 to be used 
largely in fields already planted to small grains in which corn stubble 
of the previous summer existed. This equipment, consisting of a tractor 
and pulverizer for each unit, was operated by Federal forces and for this 
a charge of $1 per acre was made, such charge to be deducted from any 
extra labor fee that might subsequently become due the farmer. 

All farmers in the infested territory were visited at least once before 
May 1 and advised as to what would be expected of them in the way of 
cleaning up their fields. Also a copy of the regulations issued by the 
Secretary of Agriculture, setting forth the requirements to be fulfilled 
to receive extra labor fee, was mailed to every farmer in the “‘clean-up” 
area. ; 

Owing to the continued wet weather during the entire period of the 
campaign, the time limit for the completion of the farmers’ work was 
extended from May 1 to May 15. This continued wet weather neces- 
sitated, in some cases, exemption, in the area where less than 1 per cent 
infestation occurred, from the regulations requiring the cleaning up of 
stalks and stubble in fields where small grains were growing. On May 
16 compulsory work was started. Wherever it was apparent that the 
farmer was trying earnestly to do his work and had been handicapped 
largely by weather conditions, a further extension of time was allowed. 
Approximately 170,000 acres of corn land were worked on with Govern- 
ment equipment, 68,000 acres of which were treated under the com- 


pulsory regulations. 
The approved methods used in the campaign were: 
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Stubble Pulverizing, 

Plowing Cleanly, 

Poling, Raking, and Burning, 
Machine Burning, and 

Hand Picking of Stalks and Débris. 

In early June, the final inspection was started and it then became 
necessary to appoint additional inspectors to determine the fee for 
extra labor due the farmers. 

We were in touch with 202,338 farms on which there were 2,505,005 
acres of corn, and in relation to which 1,154,200 reports were sub- 
mitted. In all some 185,000 farms satisfactorily passed inspection. 
A total of 4,000 field and road units were used, and the maximum number 
of employees engaged at any one time was 7,000, who were working 
over an area of 35,000 square miles. 

All Bureaus of the United States Department of Agriculture, the 
State forces, and the farmers gave the most wonderful cooperation 
that was ever experienced in any large control problem. 





ENDOWMENT FUND NEWS 


The following members have been added to the list of State chairmen for raising 
the endowment fund since the list was prepared for the December number of the 


JOURNAL. 
Illinois—W. P. Flint, Urbana. 
Kansas—George A. Dean, Manhattan. 
Maine—H. B. Pierson, Dept. of Forestry, Augusta. 
Maryland—E. N. Cory, College Park. 
Minnesota—A. G. Ruggles, St. Paul. 
Missouri—L. Haseman, Columbia. 
New Mexico—J. R. Douglas, Box 353, Estancia. 
Pennsylvania—T. L. Guyton, Bureau Plant Industry, Harrisburg. 
Vermont—H. L. Bailey, Bradford. 
Washington—R. L. Webster, Pullman. 
Ontario—L. S. McLaine, Ottawa. 


The total amount in the permanent fund of the Association at the close of the 
year 1927 was $5,339.05, an increase of $1,316.50 during the year. This resulted 
from accrued interest, transfer of money from the general fund and the payment of 
two life membership fees. 

No direct outside contributions to the fund were made during the year. 

With a more complete organization it is anticipated that a much greater gain will 
result during the present year. 

Attention is again called to the advantage of becoming a life member of the 
Association. There are at present 5 life members and with a total membership of 
over 900 in the Association, the number of life members should be materially in- 
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creased. The plan which has been adopted of spreading the payment for life mem- 
bership over a period of years places it within the reach of more members than ever 
before. 

It is assumed that most of the members will read this article in the JouRNAL. 


How many will respond? 
A. F. BurGEss, 


Chairman, Endowment Committee 





Scientific Notes 


Spiders as Greenhouse Pests: A complaint was recently received from a florist in 
Rochester, N. Y., stating that a great number of small black spiders were weaving 
webs on the roses in his greenhouse to such an extent as to become objectionable. 
The spider proved to be Erigone atra Blackwall, widely distributed in Europe and 


the eastern United States. 
C. R. Crossy 


Bibliography of Liquid Baits. The writer is preparing a bibliography of references 
to liquid baits used to attract or to control various insects. Special emphasis has 
been placed on baits attractive to: the Lepidoptera as the Oriental Fruit Moth. A 
study of such baits, however, merges with a consideration of poison baits used for 
ants as well as the poison sprays now generally used for fruit flies. The bibliography 


has been completed for the years 1918 to 1928. 
S. W. Frost, Arendtsville, Pa. 


An Insecticide Symposium wil! be held during the April meeting of the American 
Chemical Society in St. Louis, Missovri. A number of papers of interest to economic 
entomologists will be presented, and all those interested are invited to attend. In- 
vitation is also extended to entomologists who are not members of the Society to 
present papers. It is expected to have a number of papers on such subjects as 
arsenical residue on fruits and vegetables; new contact insecticides and new fumi- 
gants. 

Those intending to present papers should communicate with R. C. Roark of the 
Insecticide Division, Bureau of Chemistry and Soils, Washington, D. C. 


An Observation on Mating Habits of Leptinotarsa undecimlineata. Leptinotarsa 
undecimlineata is similar in form and size to the Colorado potato beetle, L. decim- 
lineata. It is ofa pale yellowish color, with eleven black stripes. In the West Indies 
and other Caribbean countries it is commonly found feeding on Solanum torvum, a 
spiny shrub which is not cultivated, but whose fruits are used in cooking in some 
places. The sexes are normally about equal in size, except when the female becomes 
greatly distended with eggs. The following observations were made in Pinar del 
Rio Province, Cuba, during one afternoon in 1925, on four pairs of beetles. 

When the eggs are mature, a male climbs to the dorsum of the female, where he 
crawls about for a short time. He then comes to rest with his head over her thorax, 
in the usual mating position. Copulation lasts about one minute, after which the 
male climbs cephalad on the female, while she selects a place on the leaf, and deposits 
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ten or twelve eggs. She then moves a short distance, the male resumes the mating 
position, and copulation is repeated. The female deposits about ten more eggs in 
contact with the first group, to form a single mass. While the female is ovipositing, 
the male sometims climbs about her dorsum; at other times he rests in one place, 
usually over the thorax. As soon as she stops ovipositing, however, he moves 
caudad, and copulation again takes place at once. The process is repeated many 


times during the day. 
CHARLES H. BALLou 


Moth Borer Damage to Different Varieties of Sugar Cane. In an interesting little 
article under this title in the October issue of the JouRNAL or Economic ENTOMOLOGY, 
Messrs. Holloway and Haley give us an explanation of the fact that, after the 
P. O. J. Canes replaced the striped and purpie in the Argentine Republic, damage by 
the moth borer ceased to be a problem, as follows: 

**The new varieties have given a number of stubble crops in Argentina as against 
one or two stubble crops of the old varieties. This means that less and less cane is 
planted, and more and more springs up each year from the stubble. Now it has 
been found that a dangerous source of borer infestation is in the planted stalks, the 
borer larvae developing in the stalks into issuing adults making their way through 
the slight covering of soil ready to oviposit on plants of the grass family. Thus, the 
less cane there was planted, the fewer borers were planted in the stalks, and as more 
and more of the long stubbling varieties were planted, the hibernating larvae were 
progressively reduced.” 

This theory, while an ingenious one, and superficially sound, must be abandoned 
as it is based on the absolutely erroneous hypothesis that the old canes in the Ar- 
gentine produced only one or two stubble crops. As a matter of fact, in the old days 
in the Argentine, with the old striped and purple varieties, eight and ten stubble 
crops were not particularly uncommon, and the average up to the time of their 
replacement by the P. O. J. varieties was between four and five stubble crops. 
While it is true that the P. O. J. canes give promise of prodvcing several more 
stubble crops than the old native cane, inasmuch as sixth, seventh and eighth year 
stubble was largely handled in the last crop, just the opposite conditions to those 
assumed by Holloway and Haley prevailed during the period that reduced borer 
damage was particularly noticeable in the Argentine. That is to say that during the 
years 1917 to 1920, the entire cane area of the Province of Tucuman was being laid 
down to the new varieties, and in these years, which coincided with a subsidence of 
moth borer injury, larger proportions of plant cane were probably harvested than 
in anv similar period before or since in the history of Tucuman cane culture. 

Furthermore, we have to face the fact that, due to the surplus of sugar during the 
past few years, there has been little cane planted in Tucuman since about 1924. 
Nevertheless, despite the fact that the last two crops have been almost entirely of 
stubble cane, borer damage has again been on the increase during the past two 


years. 


ARTHUR H. ROSENFELD 
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The editors will thankfully receive news matter and other items likely to be of interest to our readers. 
Papers will be published as far as possible in the order of reception, except that papers of reasonable 
length may be accepted in the discretion of the editor for early publication at $2.50 per for all 
matter in excess of six printed pages, a part page counting as a full page, this limit not cdeliien accept- 
able illustrations. Photo-engravings may be obtained by authors at cost. 





Separates or reprints, if ordered, when the manuscript is forwarded, will be supplied to authors at the 
rates given below. Note that the number of pages in a reprint may be affected somewhat by the make- 
up, and that part of a page is charged asa full page. Carriage charges extra in all cases. Shipment by 
parcel ee, express or freight as directed. “an 

One hundred separates or reprints at $1.50 per page or plate. Additional hundreds or less, 4 Ee 
or less, $1.00; 5-8 pages, $1.50; 9-12 pages, $1.75; 13-16 pages, $2.00; 17-24 pages, $3.00; 25-32 
pages $4.00. Covers suitably printed on first page only, 100 copies, or less, $4.50; additional hundreds, 
or less, $1.75. Plates inserted, $1.75 per hundred or less. Folio reprints, the uncut folded pages (50 
only), sixteen page signature, or less, $3.00. A discount of 10 per cent and 20 per cent from the above 
prices will be allowed on orders of 500 and 1000 reprints respectively. 





The presidential address calls attention in a masterly way to the 
great strides in entomology taken by the South. Many of us realized 
that good work was being done though few possessed a comprehensive 
idea of the scope of the work. There is probably no section in the 
United States which offers greater opportunities for economic ento- 
mology—vital problems of health as well as those relating to the control 
of crop pests. At the Philadelphia meeting we listened to a masterly 
summary of entomological work on the Pacific Slope. It occurs to the 
Editor that there should be a similar exposition of the accomplishments 
of the eastern or northeastern entomologists, especially as we have a 
Northeastern Branch. Fortunately science does not recognize political 
or regional divisions except when defining quarantine lines—frequently 
a necessity. The catholicism of economic entomologists was most 
admirably exemplified when the entomologists’ dinner was quietly 
manipulated into a most gratifying tribute to the Dean of our calling, 
one deservedly loved by all—Dr. L. O. Howard. The Southern ento- 
mologists worked this up and all of us are indebted to them for making 
possible such a delightful tribute. President Harned had good reason 
to be proud of his associates and the section they represent. 


Attention is called to the fact that the Editor’s address will change 
about March 10. Keep it in mind when writing. 

Also note reduction in prices of Indices I-III to the Literature of 
American Economic Entomology, announced on page IV. 
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Obituary 
WILLIAM LOCHHEAD 


PROFESSOR WILLIAM LOcKHEAD, for many years a member of this 
Society, died at his home, at Macdonald College, Que., Canada on 
March 26th. 

William Lochhead was born on April 3rd, 1864, at Listowel, Ontario. 
He studied at McGill University, receiving the B.A. degree in 1885. 
For some years he held the position of Science Master in the Collegiate 
Institutes of Galt, Perth and London, Ontario. In 1895 he obtained the 
degree of Master of Science at Cornell University. In 1898 he was 
appointed Professor of Biology at the Ontario Agricultural College. 

In 1906, when in Macdonald College, the faculty of Agriculture of 
McGill University, was still in the course of construction, he was called 
to the Chair of Biology. In 1920 the Department of Biology was 
divided, and Professor Lochhead was made Professor of Entomology 
and Zoology. 

Owing to an affection of the heart, Professor Lochhead was obliged 
to retire in 1925, and in recognition of his services to McGill University, 
he was made Emeritus Professor of Entomology and Zoology. 

During his tenure of the Chair of Biology at the Ontario Agricultural 
College, Professor Lochhead held also the position of Provincial Ento- 
mologist, and was instrumental, during this period, in instructing the 
growers in modern methods of insect control. He was a fellow of the 
American Association for the Advancement of Science and of the 
Canadian Society of Technical Agriculturists, Past President and 
Director of the Ontario Entomological Society and the Quebec Po- 
mological Society, President of the Quebec Society for the Protection 
of Plants, and member of several learned societies in Canada and the 
United States. He has published several bulletins and papers dealing 
with agricultural pests, is the author of a text book on Economic Ento- 
mology, and was for several years editor of the “Journal of Agriculture.” 

His distinction as a teacher and his kindly, genial and sympathetic 
manner endeared him alike to colleagues and students, who, on his 
retirement, in token of their affection, commissioned Mr. Horne Russell, 
P. R. C. A., to paint his portrait, which now hangs in the library of the 
College. 
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Current Notes 


The annual public address of the Entomological Society of America was delivered 
Tuesday evening, December 27, by Dr. H. T. Fernald. 

A new entomological building is being constructed at the Iowa College and 
Station for the study of insects important in Iowa. 

Mr. S. H. Short, general foreman in charge of g'psy moth field work in Quebec, 
has returned to Ottawa headquarters for the winter. 

Dr. H. G. Dyar went to New York on October 22, and while there examined some 
types of Limacodidae in the American Museum of Natural History. 

Miss Mabel Colcord, librarian of the Bureau of Entomology, Washington, D. C., 
was a recent visitor to the new Japanese Beetle Laboratory at Moorestown, N. J. 

See Association advertisement on page IV for reduction in price of Indices I to III 
to the Literature of American Economic Entomology. 

Dr. W. H. Larrimer, of the Bureau of Entomology, left Washington on November 
29 for a brief visit to the New Orleans laboratory on business concerning the recent 
dusting work. 

Dr. Henry T. Fernald has been appointed director of the Graduate School at the 
Massachusetts Agricultural College, and Dr. C. E. Gordon has been appointed head 
of the division of science. 

According to Experiment Station Record, Professor Henry A. Ballou has been 
appointed by the British government to the newly established office of Commissioner 
of Agriculture for the British West Indies. 

At the Colorado Station an addition costing approximately $700 has been made 
to the entomology building, to be used as a parasite laboratory in connection with 
codling moth control work. 

On September 12, Mr. R. T. Webber returned from a trip to Europe and northern 
Africa, having spent seven months abroad in collecting and sending parasites of the 
gipsy moth to Melrose Highlands. 

According to Science, John A. Comstock has been appointed acting director of the 
Los Angeles Museum and will serve in that capacity during the absence in Europe of 
William Alanson Bryan. 

Dr. W. Dwight Pierce is investigating sugar cane insects for a plantation company 
in the Philippine Islands. His address is care of Victorias Milling Company, Vic- 
torias, Occ. Negros, P. I. 

Mr. C. C. Hill, in charge of the Carlisle, Pa., field station of the Bureau of Ento- 
mology, began on November 28,a survey trip relating to the Hessian fly work 
through Delaware and the eastern shore of Maryland. 


Dr. F. E. Lutz of the American Museum of Natural History, New York City, 
visited the U. S. National Museum on November 10 and 11, and studied some of 
the Centrine bees of the West Indies in the Museum collection. 

Mr. George I. Reeves, in charge of the Salt Lake City field laboratory of the 
Bureau of Entomology, visited Reno, Nevada, Sacramento, Calif., and Parma and 
Burley, Idaho, in the latter part of November, to examine alfalfa meal mills. 
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Mr. L. L. Reed, who has been engaged in European corn borer and gipsy moth 
scouting work, left Ottawa on December 9 for St. John, N. B., where he will assist 
in the inspection of nursery stock during the winter months. 

Mr. O. I. Snapp, in charge of peach insect investigations of the Bureau of 
Entomology at Fort Valley, Georgia, gave the principal address at the annual meet- 
ing of the South Carolina Peach Growers’ Association at Columbia, S. C., on 
November 16. 

According to Science, Dr. R. J. Tillyard, entomologist and chief of the biological 
department of the Cawthron Institute of Scientific Research, Nelson, New Zealand, 
has been appointed to take charge of entomological investigations under the Aus- 
tralian Council of Scientific Research. 

Mr. Troy Thompson, who for nearly six years has been engaged in the work of 
controlling the sweet potato weevil in southern Mississippi, resigned from the Bureau 
of Entomology on October 31 to become connected with the Alabama State Depart- 
ment of Agriculture. 

Recent visitors to the Division of Insects, U. S. National Museum, were Alan S. 
Nicolay, Upper Montclair, N. J.; Dr. George Salt, Bussey Institution; Professor 
J. S. Hine, Ohio State University; J. C. Crawford, North Carolina State Department 
of Agriculture; R. C. Williams, Academy of Natural Sciences, Philadelphia; and 
Ernest Bell, Flushing, N. Y. 

According to Science, a station at which useful insect parasites are kept and bred 
for the benefit of agriculture has been established by the Empire Marketing Board 
in London. Parasites are shipped all over the Empire wherever they are needed to 
destroy noxious insects or plants. 

Mr. H. L. Seamans left Lethbridge, Alta., for Ottawa on November 7, spending 
two days en route at St. Paul, Minn., in consultation with Professor R. N. Chapman. 
Mr. Seamans arrived in Ottawa on November 15, returning to Lethbridge on 
November 29, shortly after the close of the Branch conference. 

Mr. Cornelius B. Philip, of the Division of Entomology of the University of 
Minnesota, has been appointed Entomologist to the Yellow Fever Commission 
which the International Health Board has established in West Africa. He will sail 
via London early in March and will be located either in Nigeria or the Gold Coast. 

Mr. Philip was for two years assistant to Dr. Riley in the course in Medical 
Entomology and for the past year has been connected with the Experiment Station 
of the University of Montana. He had returned to the University of Minnesota 
for the purpose of completing his thesis for the doctorate. 

Gipsy moth scouting in Quebec terminated for the season on November 30, and 
it is gratifying to note that no further signs of the pest have been discovered. Since 
similar negative results were obtained in 1926, it appears most probable that the 
Henrysburg outbreak has been completely eradicated. 

Dr. William Schaus, of the U. S. National Museum, visited New York City 
October 27-30, and returned with a fine lot of moths presented to the Museum by 
Mr. Frank Johnson. Dr. Schaus visited Pittsburgh November 13-15, to examine 
material in the Lepidoptera collections in the Carnegie Museum. 

Messrs. K. W. Babcock and A. M. Vance, who have for some time been connected 
with the investigations of the corn borer in Europe, have returned to headquarters 
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at Arlington, Mass., to review the past four seasons’ work and to confer with Bureau 
officials as to the status of the project. 


The meetings of the Pacific Slope Branch of the American Association of Economic 
Entomologists will be held at Pomona College, Claremont, Calif., June 13-16, 1928, 
in connection with the joint meeting of the Pacific Division and the Southwestern 
Division of the American Association for the Advancement of Science. 


Dr. Ahmed S. Hassan of Facous, Egypt, who has been studying for several years 
with Professor E. O. Essig at the University of California, called at the Division of 
Insects, U. S. National Museum on November 8. He was especially interested in 
the methods of preparation and installation of the collection. 


According to Science, Dr. T. U. H. Ellinger returned in November from Furope 
where he has organized the international corn borer investigations instituted under 
the auspices of the International Livestock Exposition, Chicago. Corn borer re- 
search is now under way at ten institutions in the countries of France, Germany, 
Hungary, Jugoslavia, Roumania, Sweden, and Denmark. 


Mr. L. B. Smith attended the meetings of the Ontario Entomological Society at 
Ottawa, November 17 and 18, and presented a paper entitled ‘‘The Japanese Beetle 
and Methods of Control.””. While there he had an opportunity to look over the very 
fine collections of Diptera and Coleoptera belonging to the Entomological Branch, 
Canadian Department of Agriculture. 

The fifth annual conference of entomologists of Indiana met at the University 
of Notre Dame, Notre Dame (South Bend) the day before the State Academy 
meetings, December 1. The following attended and participated in the conference: 
C. F. Adams, H. F. Dietz, A. C. Kinsey, S. R. Esten, W. P. Morgan, Ralph Voris, 
E. B. Williamson, H. [. Spieth, F. E. Scheaffer, L. W. Turner, and J. J. Davis. 

Mrs. Doris H. Blake, of the U. S. National Museum, returned to Washington on 
October 10 after spending the summer working in the California Academy of Sciences 
and in the Museum of Comparative Zoology at Cambridge, and in collecting in 
California, Arizona, and Wyoming. She is now working up the collected material 
with the aid of the Coleoptera collections in the National Museum. 

Mr. George M. Greene of Harrisburg, Pa., has donated his valuable collection of 
insects to the National Museum. Mr. Greene began collecting in 1893, specializing 
in the Coleoptera. His collection contains about 48,000 specimens, 42,000 being 
Coleoptera, all well mounted, labeled, and determined. Messrs. H. S. Barber and 
C. T. Greene went to Philadelphia on October 28 and brought the collection to 
Washington by automobile. 

Miss B. M. Broadbent, of the Bureau of Entomology, who has been in California 
temporarily assisting Dr. F. R. Cole on bulb-fly studies, left there the latter part of 
October to join the staff of the New Orleans laboratory. She will have with her all 
the accumulated records on the cyanide treatment of ornamentals and will review 
this entire field with Dr. C. I. Bliss and his associates. 


Mr. C. F. Doucette, who has been in charge of the bulb-fly work of the Bureau 
of Entomology in the Northwest, arrived in Washington in October on his return 
from Europe where he attended the convention of the American Legion. He visited 
the bulb cultures of Holland and England, and learned much that will be of value 
in handling the bulb situation in this country. 
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/ Mr. Norman Criddle closed the Treesbank, Manitoba, laboratory for the winter 
on November 12, and en route to Ottawa stopped at Winnipeg for two days where 
he gave an address on the “Biological Control of Insects” before the Natural History 

_ Society of Manitoba. Mr. Criddle arrived in Ottawa in time to attend the annual 
meetings of the Ontario Entomological Society and the Branch conference. 

Talks on insects were a feature of a meeting of the Louis ana Club of the U.S. 
Department of Agriculture held at New Orleans on January 5. Dr. A. C. Baker of 
the Bureau of Entomology addressed the club by special invitation. His subject 
was the Mexican fruit worm, with special reference to the eradication campaign in 
Texas. Mr. F. B. Milliken, entomologist of the grain export bureau, gave an ac- 
count of his inspection of grain cars in New Orleans. 

Messrs. A. O. Larson and C. K. Fishe: of the Bureau of Entomology were located 
during October and the early part of November at Modesto, Calif., where, in co- 
operation with warehouse operators and the county horticultural commissioners, 
they examined nearly 2,000 samples of beans. It was found that from 5 to 85 per 

H cent of the samples from the various storage houses were infested with bean weevils. 
An average of 39.8 per cent of all the samples from seventeen warehouses showed 
infestation in some degree. 
Mr. William H. Thorpe, of the Zoological Laboratory of Cambridge University 
i (England) spent a few days in Washington in the early part of November. He 
1 holds an International Education Board fellowship, and will spend the winter with 
Professor Harry S. Smith at the Citrus Experiment Station at Riverside, Calif., 
studying the problem of natural control. He expects to return to the East in the 
spring, stopping at different points of entomological interest, ani the field labora- 
1 tories of the Bureau may expect to see him. He hopes to attend the Fourth Inter- 
national Entomological Congress at Ithaca in the middle of August, 1928. 

The following were among the visitors at the Gipsy Moth office or Parasite 
Laboratory, Melrose Highlands, Mass., in September and October: Dr. C. L. Mar- 
latt and family, of Washington, D. C., Professor W. C. O’Kane, of New Hampshire, 
Professor R. A. Cooley of Montana, H. C. Hallock and H. A. Jaynes, of the Japanese 
Beetle Laboratory at Riverton, N. J., M. E. Ryberg, of the Bureau of Entomology, 
stationed at the Boyce-Thompson Institute, Yonkers, N. Y., C. H. Batchelder, of 
the European Corn Borer Laboratory, Arlington, Mass., and C. F. Doucette, of the | 

Puyallup, Wash., field laboratory of the Division of Tropical and Subtropical Plant | 
) Insect Investigations. Mr. Doucette had just returned from his trip to Europe. 
Mr. J. L. King recently spent a week in Raleigh, N.C., asa guest of Dr.Z. P. Metcalf, 
; head of the Department of Zoology and Entomology, North Carolina State College 
of Agriculture, and while there had an opportunity to look over the college and the 
large card catalog and bibliography of the Hemiptera of the world, prepared by 
Dr. Metcalf. Mr. King also had an opportunity to spend three days on a field trip 
conducted by Dr. D. W. Wells, covering the entire coastal region from the Piedmont 
plateau to the shore. The six ancient terraces on the old shore lines were observed, { 
and many interesting plant types were studied. 

Dr. L. O. Howard retired as Chief of the Bureau of Entomology on October 17, 
and introduced to the Washington personnel his successor, Dr. C. L. Marlatt. At 
the request of both Dr. Howard and Dr. Marlatt the reception was very informal. 
Dr. Howard returned to Washington early in October after spending July, August, 
and September on official business in Europe. In England he visited the British 
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Museum of Natural History, the Rothamsted Experiment Station at Harpenden, 
the new Mosquito Control Institute at Hayling Island, the new parasite laboratory 
of the Imperial Bureau of Entomology at Farnham Royal, the Wellcome Field 
Laboratory at Wisley, and the Moltino Institute at Cambridge. In France, he 
visited Dr. Marchal’s laboratory in Paris, the Pasteur Institute, and the laboratory 
of the U. S. Bureau of Entomology at Hy res. In Germany, he visited the Deutsches 
Entomologisches Institut and the Biologischen Reichs-Anstalt at Berlin-Dahlem, 
and Dr. K. Escherich’s laboratories in Munich. He also visited Poland, Czecho- 
slovakia, Austria, and Jugoslavia, and attended the Tenth International Zoological 
Congress at Budapest. 

The sixty-fourth annual meeting of the Entomological Society of Ontario was 
held at Ottawa, in the Chateau Laurier Hotel, on November 17 and 18. The meet- 
ings, which were well attended by Branch officers from widely scattered parts of the 
Dominion, members of the provincial entomological services, a number of prominent 
entomologists from the United States, and others, have been described as constituting 
the most successful in the history of the Society. The entomologists from the 
United States included: Dr. L. O. Howard of the Bureau of Entomology, Washington; 
Dr. F. E. Lutz of the American Museum of Natural History, New York; Professor 
R. H. Pettit and Mr. B. R. Proulx of the Michigan State College of Agriculture 
and Applied Science, East Lansing; Mr. Loren B. Smith of the Japanese Beetle 
Laboratory, Moorestown, N. J.; Mr. D. W. Jones of the European Corn Borer 
Laboratory, Arlington, Mass., and Mr. Neale F. Howard, in charge of Mexican bean 
beetle investigations, Columbus, Ohio. During the course of the meetings, Dr. L. O. 
Howard gave an informal talk on ‘‘International Aspects of Entomology,” and an 
interesting and informative illustrated public address on ‘‘What Economic Ento- 
mology Means to the World,” at the Victoria Museum on November 17. The latter 
meeting was presided over by Dr. A. T. Charron, Assistant Deputy Minister of 
Agriculture. 

Dr. J. M. Swaine returned to Ottawa on November 28, after four months’ absence 
in Europe attending the International Zoological Congress at Budapest, the Imperial 
Agricultural Research Conference at London, and visiting entomologists and forests 
in various continental countries and Great Britain. In France, Dr. Swaine conferred 
with entomologists and foresters at Paris and the Forest School at Nancy. He also 
spent several days in company with French foresters inspecting the very fine spruce 
and fir forests in the Vosges area of eastern France. In northern Italy the splendid 
forest of Vallambrosa and the institutions and museums in Florence were also visited. 
The congress at Budapest, held September 5-9 inclusive, brought together about one 
hundred entomologists, chiefly from central and northern Europe, but also including 
seven entomologists from the United States, one from Canada, and several from 
Great Britain. Subsequent to the congress, in company with Dr. Walter Horn of 
Berlin, he visited the entomological museums of Vienna and Prague, and at each 
place entomological meetings were attended, greatly adding to the interest of the 
visit. The forestry schools at Tharandt and Eberswalde in Germany were visited, 
as well as the Entomological Museum in Berlin and the two institutions in Dahlem. 
German forests were visited, particularly in Saxony and in the Hartz Mountains. 
Several days were spent studying the Eggers forest insect collection at Stolberg. 
Four days were taken up conferring with Dr. Tragardh, Professor Spessivtseff, 
Dr. Kemner, and other entomologists and biologists in Stockholm. The ento- 
mologists and Entomological Museum at Copenhagen were also visited. 


<a eee 








i 
| 
s 
4 
4 
4 











244 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 21 


The 14th annual meeting of the Entomological Workers in Ohio Institutions was 
held on February 3, 1928 in the Botany and Zoology Building at Ohio State 
University, Columbus. An interesting program of 29 papers was presented, 
President L. L. Huber of the Ohio Experiment Station presiding. Corn borer 
research and extension was given the greatest emphasis, while the Teaching of 
Entomology, the Mexican Bean Beetle, the Oriental Fruit worm, the European 
Red Mite, and miscellaneous problems were discussed. Miss Annette F. Braun 
gave a very interesting discussion of “Some Remarkable Habits in the Micro- 
lepidoptera”’ which were the result of careful and patient observations of changes 
in feeding habits during the larval life of certain minute leaf mining Lepidoptera. 
Sixty-nine members and visiting entomologists were present. The following officers 
were elected for the 1929 meeting: President, Richard Faxon, State of Ohio Dept. 
of Agriculture, Columbus, Ohio; Vice President, Neal F. Howard, Bureau of 
Entomology, Columbus, Ohio; Secretary, G. A. Filinger, Ohio Agricultural Experi- 
ment Station, Wooster, Ohio. 

NEALE F. Howarp, Secretary. 





Notes on Horticultural Inspection 


Mr. Wallace S. Jones, plant quarantine inspector at Brownsville, Texas, resigned 
on October 31. 


A revision of the European corn borer quarantine was signed by the Secretary on 
December 29, adding nearly eight hundred townships to the regulated area. 


Dr. S. B. Fracker spent the month of November in the southwestern states study- 
ing the field activities of the Mexican fruit worm, pink bollworm, Thurberia weevil, 
and date palm scale control and eradication projects. 

The satin moth quarantine was amended, effective October 18, 1927, adding 2,071 
square miles in Maine, 121 square miles in New Hampshire, and 620 square miles in 
Massachusetts—a total of 2,812 square miles—to the regulated area. 

Mr. G. H. Hecke, Director of the Department of Agriculture of California, visited 
the department in early December to discuss with the Secretary of Agriculture and 
with the Federal Horticultural Board the date palm scale eradication program and 
other matters. 

Mr. Frank G. O'Donnell, an inspector of the Federal Horticultural Board, who 
has been stationed at the Inspection House in the District of Columbia for several 
years, died at his home in Clarendon, Va., on January 11, after a long illness. 

A divisional conference of District Inspectors was held at Ottawa on November 26 
immediately following the Branch conference. A number of points, principally in 
connection with inspection work, were discussed with a view to securing uniformity 
of procedure at the various ports. 

In order to strengthen the Mexican Border inspection force, several new appoint- 
ments have been made by the Federal Horticultural Board, including Freemont A. 
Ballou, assigned to Douglas, Arizona; I. W. Berryhill to Hidalgo, Texas; and George 
M. Jones to Laredo, Texas. 
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Mr. Lee A. Strong of the California Department of Agriculture, visited Washing- 
ton in January, to discuss with members of the Federal Horticultural Board and 
Bureau of Entomology, the lines of work in which the Federal Department is co- 
operating with the State of California. 

Under an amendment to the Japanese beetle quarantine, which became effective 
on November 1, 1927, parts of ten counties in Pennsylvania, two entire counties in 
New York and part of one county in Connecticut were added to the area designated 
as regulated on account of this pest. 

According to Mr. E. C. Mandenberg, State Inspector of Orchards and Nurseries 
for the Michigan Department of Agriculture, that department has undertaken the 
inspection of Christmas trees shipped from Michigan points, primarily to prevent 
the spread of the spruce gall aphid and the spruce budworm. 

The Federal Horticultural Board reports the following transfers: L. A. Frost, 
from New York City to Hidalgo, Texas; L. R. Dorland, from Nogales, Arizona, to 
take charge of the port of Galveston, Texas; C. P. Trotter, from Galveston, Texas, 
to San Juan, Porto Rico; C. E. Bellis, from Douglas, to take charge of the port of 
Nogales, Arizona. 

The latter part of December, Mr. J. M. Corliss of the Office of Blister Rust Con- 
trol, discovered that white pine branches which had been transported into Illinois 
from Michigan and Wisconsin in violation of the Federal white pine blister rust 
quarantine were being used as Christmas decorations in Chicago. The material 
was later burned under Mr. Corliss’ supervision. 

Owing to the fact that December was unusually mild, narcissus blossoming is 
considerably advanced, and the narcissus inspections were made in the Gulf States 
several weeks earlier than usual. Mr. A. J. Bruman of the Federal Horticultural 
Board spent December and January in Florida making examinations of the plantings 
of bulbs which had been imported under special permits. 

An appropriation of $25,000 to expand the date palm scale eradication program 
was made in the first deficiency bill of the present Congress. This amount hecame 
available late in December. Mr. B. L. Boyden, Sanford, Fla., is being transferred 
from the Bureau of Entomology to the Federal Horticultural Board to take charge 
of this work, and expects to move to Indio, Calif., for that purpose, early in February. 

The Section on Plant Quarantine and Inspection met at Nashville, Tenn., on 
Tuesday, December 27, with a large number of inspectors from all parts of the 
United States in attendance. The meeting was devoted largely to reports of the 
regional plant boards and the National Plant Board, and to a symposium on the 
work of the Federal Horticultural Board, especially the quarantines affecting inter- 
state movement of plant material. 

A large scale clean-up campaign directed against pink bollworm infestations in 
southwestern New Mexico and in eastern Arizona is under way. Over nine thousand 
acres of cotton fields are included in the clean-up operations and about one thousand 
men are employed as laborers in the work. The growers are giving hearty co- 
operation and support to the work, which it is hoped will eventually result in the 
total eradication of the pink bollworm from this area. Mr. M. H. Ford is in charge 


in the field. 
Changes recently made in California plant quarantine regulations include: A 
revision of Amendment No. 1 to the alfalfa weevil quarantine order, effective De- 
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cember 23, 1927, adding Inyo County, California, to those into which alfalfa pro- 
ducts may be transported from Douglas County, Nevada, under certain restrictions; 
regulations to prevent the intrastate spread of three species of strawberry root 
weevils, a vegetable weevil (Listroderes obliquus Gyll.) and the citrus white fly. 

The first deficiency bill included an item of $100,000 to cover the eradication, 
control, prevention of spread, and investigations of the Mexican fruit worm in the 
Rio Grande Valley of Texas. Up to the end of December no fruit worms had been 
found in this season’s citrus crop. Dr. A. C. Baker, in charge of Tropical and Sub- 
tropical Insect Investigations of the Bureau of Entomology, is now traveling in 
Texas and New Mexico, supervising the administration of the fruit worm quarantine, 
in co-operation with the Federal Horticultural Board. 

Following the discovery in 1926 that sume of the chestnuts arriving from Italy 
were infested with a European codling moth (Laspeyresia splendana), the Federal 
Horticultural Board notified the importers that chestnuts must either reach the 
ports of entry free from infestation or treatment upon arrival would be required. 
Such treatment at the point of origin was undertaken under the supervision of Italian 
entomologists for the past shipping season. The first shipments received were found 
free from infestation, but several later lots showed both codling moth and weevil 
larvae, and a hot water treatment at New York was required. 

The scouting crews of the pink bollworm field service have been enlarged on 
account of the discoveries of new infestations in New Mexico and Arizona last year, 
and more time and effort have been expended this season in attempting to discover 
infestations in the western half of the main cotton belt. While pink bollworms have 
been found in each of the regions previously known as infested, no new infested 
areas have been discovered this season. In addition to the employment of a large 
number of temporary men, the Board has made the following appointments to the 
regular force: Madimore Brunson, Kenneth A. Gallant, A. K. Inman, and Marshall 
W. Stone. 

Mr. Max Kisliuk, Jr., returned in late December from Spain, where he has been 
conducting a resurvey of the fruit fly situation as affecting the Malaga grape in 
Almeria. The resurvey revealed that the Mediterranean fruit fly still exists through- 
out the grape districts of Almeria, including the areas where more or less intensive 
clean-up operations were undertaken. No modification of the action of the Depart- 
ment in excluding such grapes from the American market is therefore contemplated. 
Mr. Kisliuk also made an investigation of the tomato industry of the Canary Islands 
but failed to find any infestation of tomatoes by fruit flies or other injurious insects, 
although the Mediterranean fruit fly was abundant there in oranges and other fruits. 





Apicultural Notes 


Mr. James I. Gwin has been appointed a honey marketing specialist by the Wis- 
consin Bureau of Markets. As president of the State Beekeepers’ Association Mr. 
Gwin has been exceedingly active for the past three years. 

Professor V. G. Milum, in charge of beekeeping at the University of Illinois, was 
recently elected secretary of the Illinois State Beekeepers’ Association. Dr. A. C. 
Baxter of Springfield was re-elected president of the Association. 
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Announcement has recently been made of the resignation of Professor Francis 
Jager as head of the Division of Bee Culture of the University of Minnesota during 
the current year, when he will have completed fifteen years of service. The service 
which Professor Jager has rendered beekeepers during this period is too well known 
to beekeepers throughout this country and abroad to be dwelt upon here. 

Mr. W. J. Nolan, of the Bee Culture Laboratory of the Bureau of Entomology, 
attended the meeting of the Illinois State Beekeepers’ Association at Springfield, 
and the meeting of the Wisconsin State Beekeepers’ Association at Milwaukee the 
beginning of December. He also attended the meetings of the Apicultural Section 
of the American Association of Economic Entomologists held at Nashville, Tenn., 
during Christmas week. 

Mr. C. E. Burnside, of the Bee Culture Laboratory of the Bureau of Entomology, 
has discovered in the blood of the adult honeybee an organism which he has named 
Bacillus apisepticus, which causes Septicemia in adult honeybees. An account of 
this discovery was given before the Apicultural Section at the Nashville Meeting in 
December. At the same meeting the paper by Dr. J. W. Bulger, of the Bee Culture 
Laboratory, describing the discovery of the amoeba disease of the adult honeybee 
in the United States was also presented. This discovery was first announced in the 
Official Record of the United States Department of Agriculture on July 20. 

During the months of January and February, Mr. E. L. Sechrist, of the Bee Culture 
Laboratory of the Bureau of Entomology, attended a series of beekeepers’ meetings 
which took him to the Pacific Coast. His schedule included meetings of various 
organizations as follows: The Maryland Horticultural Society, at Baltimore, Jan- 
uary 3; the Short Course given by the University of Illinois at Urbana, January 11- 
12; Heart of America Beekeepers’ Association, Kansas City, Missouri, January 14; 
Oklahoma Beekeepers’ Association, Kansas City, Missouri, January 14; Oklahoma 
Beekeepers’ Association, Oklahoma City, January 16-17; Arkansas Beekeepers’ 
Association, Little Rock, January 18-19; Southern States Conference consisting of 
Oklahoma, Texas, Louisiana, and Arkansas, at Texarkana, Ark., January 20-21; 
conference with marketing specialists on honey grades at Los Angeles, Calif., on 
January 24; the annual meeting of the American Honey Producers’ Association at 
San Francisco, Calif., on January 25-27; the Intermountain Bee Culture Field 
Station at Laramie, Wyo., on January 31; the short course during Farmers’ Week 
at the University of Iowa at Ames, on February 2-4; and the short course at the 


University of Kansas, Manhattan, on February 8-9. 


Notes on Medical Entomology 


Mr. R. Glendenning made an airplane survey of the Harrison Lake mosquito 


breeding areas near Agassiz, B. C., on October 16, and was able to secure several 


excellent aerial photographs. 
The fifteenth annual convention of the New Jersey Mosquito Extermination 
Association is scheduled to be held at the Hotel Chalfonte-Haddon Hall, Atlantic 


City, N. J., February 15, 16, and 17. 


Dr. W. V. King, of the Bureau of Entomology, attended the meeting of the 
National Malaria Committee at Memphis, Tenn., on November 16 and 17. Dr. 


King is chairman of the subcommittee on entomology. 
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Dr. F. M. Root of Baltimore recently called“at the Division of Insects, U. S. 
National Museum, and obtained Dr. H. G. Dyar’s assistance in determining some 
of his mosquito collections from Venezuela. 

Professor R. A. Cooley of Montana State College, Bozeman, Mont., visited the 
Division of Insects, U. S. National Museum, on November 2 and 3, and examined 
tick parasites belonging to the genera Jxodiphagus and Hunterellus. 

Mr. Raymond C. Shannon, who has been engaged in a mosquito survey of Argen- 
tina for the past two years, returned to Washington early in December. He has 
accepted a six months’ assignment in Peru under the Rockefeller Foundation, to 
undertake an investigation of the transmission of Verruga by insects, and will sail 
from New York on January 26. 


ENTOMOLOGICAL SOCIETY OF PENNSYLVANIA 


The Fifth Annuz! Meeting was held at Harrisburg, January 17th, conjointly with 
the State Farm Products Show. The morning session and part of the afternoon was 
devoted to a conference of the Oriental Fruit Moth workers of Pennsylvania and 
adjoining states. Dr. H. L. Dozier addressed the conference on the subject of the 
relation of Taxonomic to Economic Entomology. An opening meeting was held iu 
the auditorium during the afternoon, at which Mr. R. H. Bell explained the status 
of the Corn Borer in Pennsylvania, Mr. C. C. Hill discussed the present Hessian fly 
situation in the state, Mr. G. B. Stichter presented data concerning the Japanese 
Beetle and methods of handling the quarantine on this pest, and Mr. J. N. Knull 
gave information concerning the Mexican Bean Beetle and its spread in Pennsylvania. 
Following the afternoon session the society adjourned for supper at the University 
Club. In the evening Dr. E. H. Dusham gave an address on the history of dusting 
for the control of apple insects, and Dr. J. L. King gave an illustrated talk on the 
methods of handling parasites in connection with Japanese Beetle control work. 
Among the visiting entomologists present were, Dr. A. H. Peterson, Dr. T. J. Head- 
lee, Dr. B. F. Driggers, Mr. J. W. Lipp, and Mr. G. T. Haeussler, of New Jersey; 
Dr. E. N. Cory, Mr. P. D. Sanders, and Mr. H. S. McConnell, of Maryland; Dr. 
Philip Garman, of Connecticut; Dr. H. L. Dozier, of Delaware; Dr. J. S. Houser, 
and Mr. L. A. Stearns, of Ohio; Mr. W. A. Ross, of Canada; Dr. J. L. King, of the 
Federal Bureau of Entomology. Officers for the ensuing year were elected: President. 
Mr. C. C. Hill; Secretary, Dr. E. H. Dusham. 

C. C. Hui, Secretary 


ERRATA 


On page 710, line 28, of the October, 1927, issue, insert ‘‘March” for ‘‘April,”” and 
line 29, insert ‘‘March” for ‘‘April."" These lines would then read—‘‘Larvae were 
found in the soil evidently preparing to pupate on March 7. The first puparium 
was found March 13 and the last larva April 7.” 

On page 791 in the December, 1927, JourNAL, the last column (Grubs per sq. ft.) 
in Table 7 should read 0.6, 0.0, 0.8, 1.3, and 0.0 instead of 3, 0, 4, 6.5, and 0. The 
correction is important for quantitative work but not for qualitative purposes. 


On pages 796 and 800, figures 36 and 37, the illustrations only should be transposed. 














